
AD-Ai71 593 H~RN EQ I~ I LADLIIV DATA( RjLI ITv 1I
AWA~I E NI iN MY CSA NIET AL

41A 1 0B6NCEN- 362-4-C-9162
UNCLASSIFIED F/G 9/5 ML



Q5

1111 25 A 1.

!CROCOPY RESOLUTION TEST CHART
ATIONAL BUREAU OF STANDARDS-1963-A

JI

7 _ _ _______________



ERD-2

InI-)

ELECTRONIC EQUIPMENT

RELIABILITY DATA

DTIC
ELECTE

AUG 271985

Summer 1986
=

Reliability Analysis Center
DOD INFORMATION ANALYSIS CENTER

This document has been approd
for public release and ale; its I

4LUtribution is unlimited.
8 27 029



THE INFORMATION AND DATA CONTAINED HEREIN HAVE BEEN COMPILED FROM
GOVERNMENT AND NONGOVERNMENT TECHNICAL REPORTS AND FROM MATERIAL
SUPPLIED BY VARIOUS MANUFACTURERS AND ARE INTENDED TO BE USED FOR
REFERENCE PURPOSES. NEITHER THE UNITED STATES GOVERNMENT NOR IIT
RESEARCH INSTITUTE WARRANT THE ACCURACY OF THIS INFORMATION AND DATA.
THE USER IS FURTHER CAUTIONED THAT THE DATA CONTAINED HEREIN MAY NOT BE
USED IN LIEU OF OTHER CONTRACTUALLY CITED REFERENCES AND SPECIFICATIONS.

PUBLICATION OF THIS INFORMATION IS NOT AN EXPRESSION OF THE!OPINION OF
THE UNITED STATES GOVERNMENT OR OF IIT RESEARCH INSTITUTE AS TO THE
QUALITY OR DURABILITY OF ANY PRODUCT MENTIONED HEREIN AND ANY USE FOR
ADVERTISING OR PROMOTIONAL PURPOSES OF THIS INFORMATION IN CONJUNCTION
WITH THE NAME OF THE UNITED STATES GOVERNMENT OR lIT RESEARCH INSTITUTE
WITHOUl WRITTEN PERMISSION IS EXPRESSLY PROHIBITED.



iu Reliability Analysis Center
A WD Information Analysis Center

ELECTRONIC EQUIPMENT
RELIABILITY DATA

Prepared by:

William A. Cesare and Susan B. Stockman
1I Research Institute

Under Contract to:

Rome Air Development Center
Griffiss AFB, NY 13441-5700

Ordering No. EERD-2

Approved for Public Reles, Datrulution Unlmited



The Reliability Analysis Center is a DoD Information Analysis
Center, operated bl lIT Research Institute under contract to the Rome Air Devel-
opment Center, AFS.

The Reliability Analysis Center (RAC) is a Department of Defense Infor-
mation Analysis Center sponsored by the Defense Logistics Agency, managed by
the Rome Air Development Center (RADC), and operated at RADC by IIT Research
Institute (IITRI). RAG is charged with the collection, analysis and dissemin-
ation of reliability information pertaining to parts used in electronic
systems. The present scope includes integrated circuits, hybrids, discrete
transistors and diodes, microwave devices, optoelectronics, and selected
nonelectronic parts employed in military, space and commercial applications.

In addition, a System/ Equ ipment Reliability Corporate Memory (RCM4) is
also operating under the auspices of the RAG and serves as the focal point for
the collection and analysis of all reliability-related information and data on
operating and planned military systems and equipment.

Data are collected on a continuous basis from a broad range of sources
including testing laboratories, device and equipment manufacturers, government
laboratories, and equipment users, both government and nongovernment.
Automatic distribution lists, voluntary data submittal, and field failure
reporting systems supplement an intensive data solicitation program.

Reliability data documents c 'overing most of the device types mentioned
above are available annually from RAG. Also, RAG provides reliability
consulting and technical and bibliographic inquiry services which are fully
discussed at the end of this document.

REQUESTS FOR TECHNICAL ASSISTANCE ALL OTHER REQUESTS SHOULD BE
AND INFORMATION ON AVAILABLE RAC DIRECTED TO:
SERVICES AND PUBLICATIONS MAT BE
DIRECTED TO:

Charles A. Cox Rome Air Development Center
IITRI/Reliability Analysis Center RBE/Charles F. Bough
RADC/RAC 'Griffiss Alv Force Base, NY 13441-
Griffiss Air Force Base, NY 13441-5709 Telephone: (315)330-4920 5700
Telephone: (315)330-4151 Autovon: 587-4920
Autovon: 581-4151 .

O1986, IIT Research Institute
All Rights Reserved

ii



SECURITY CLASSHCANON OF T,STPA-GE 14>0 1/15 -
REPORT DOCUMENTATION PAGE

la. REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS
Unclassified

2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION /AVAILABILITY OF REPORT

Approved for public release; distribution
2b DECLASSIFICATION/DOWNGRADING SCHEDULE unlimited. -' f. f .I P ' 13T....

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

,- EERD-2

6a- NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
(If applicable)

Reliability Analysis Center RADC/RAC RADC/RBE

6c. ADDRESS (City, State, and ZIP Code) 7b ADDRESS (City, State, and ZIP Code)

Rome Air Development Center

Griffiss AFB, NY 13441-5700 Griffiss AFB, NY 13441-5700

Ba. NAME OF FUNDING/SPONSORING 8b OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)

DLA/DTIC DTIC-AI F30602-84-C-0162

8c. ADDRESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS
DTIC PROGRAM PROJECT TASK WORK UNIT
Cameron Station ELEMENT NO. NO. NO ACCESSION NO.

Alexandria, VA 22314 65802S _ 0
11 TITLE (Include Security Classification)

Electronic Equipment Reliability Data

12 PERSONAL AUTHOR(S)

William A. Cesare and Susan B. Stockman
13a TYPE OF REPORT 13b TIME COVERED 14 DATE OF REPORT (Year, Month, Day) 15 PAGE COUNT

FROM _ TO __ 1_ 1986, April 2

16. SUPPLEMENTARY NOTATION Hard copies available from Reliability Analysis Center, RADC/RAC,

Griffiss AFB, NY 13441-5700 (Price $80). This document is also available through DTIC
throuah microfiche only. *(See below)
17 COSATI CODES 18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB-GROUP Electronic Equipment Graphical Analyses
09 05 Reliability Prediction Regression Analyses
14 04 Reliability Demonstration Field Experience

19 ABSTRACT (Continue on reverse if necessary and identify by block number)

This equipment-level reliability compendium provides reliability data on military

electronic equipments at the set, group, and unit levels. The data provided in
this publication is taken from Systems Reliability, Availability and Maintainability
(Systems RAM), an electronic equipment-level data base, which provides contractual
and technical descriptions of a variety of equipments. This data book stands as a
compendium of data analyzed to provide key attributes relating to reliability.
EERD-2 is a complete replacement of EERD-1. The data contained herein are the sum
of reliability prediction, demonstration testing and field experience which has
been collected over the past 15 years. The field data has been collected predomin-
ately in the time period of 1983 through 1985.

*DTIC will provide microfiche copies to DTIC users at the standard

microfiche price. DTIC source code: 408944.
20. DISTRIBUTION / AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

IXUNCLASSIFIED/UNLIMITEO l SAME AS RPT C1 DTIC USERS

22a NAME OF RESPONSIBLE INDIVIDUAL 2tb TE EPHONE( nicy eAreaCode) 22c OFFICE SYMBOL

Kieron A. Dey, RAC Technical Director (815) 330-4151 AV 587 RADC/RAC

00FORM 1473.4MAR 3APR edition maybeuseduntilexhausted. SECURITY CLASSIFICATION OF THIS PAGE
All other editions are obsolete.iii



PREFACE

This is the second of a series of reliability data publications at

the system/equipment level. A complementary series of documents is

concerned with system/equipment maintainability data (Electronic

Equipment Maintainability Data (EEMD-1)). Other volumes prepared by the

Reliability Analysis Center consider reliability of digital

microcircuits, discrete semiconductors (including optoelectronic and

microwave devices), hybrids, linear and interface devices, memory/LSI

devices, and nonelectronic parts.

The data presented in these reliability publications are intended

to complement such documents as MIL-HDBK-217, MIL-STD-883 and MIL-HDBK-

472. EERD-2 is presented as a total replacement to the document EERD-1.

The report reflects an approximate increase of 50 percent in the

quantity of data presented and the equipment IDs have been revised in

this edition. This change in specific equipment references therefore,

precludes the interchange of material between publications.

The user is cautioned, however, that the data contained herein may

not be used in lieu of contractually cited references.

The principal investigator of this publication was William Cesare,

with Susan Stockman providing the analysis.
4
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INTRODUCTION

This equipment-level reliability compendium provides reliability

data on military electronic equipments at the set, group and unit

levels. Each equipment has been assigned an Equipment Identification

number (EQUIP ID). This EQUIP ID is unique to an equipment, and it is

used consistently throughout the publication. The equipment IDs used in

this report are not the same as those IDs used in EERD-1.

The data provided in this publication is taken from the RAC Systems

Reliability, Availability and Maintainability (Systems RAM) data base.

This is an electronic equipment-level data base which provides

contractual and technical descriptions of numerous equipments. The data

base also provides information on reliability, maintainability and

availability of the equipment at all phases of its life cycle. The

contractual description consists of the goals and criteria imposed upon

the contractor (for example, the appropriate military standard and

revision for reliability predictions and demonstrations is cited). The

technical description consists of the design approaches, technologies,

major parameters and complexity of a particular equipment.

The Systems RAM data base provides a comprehensive data bank to

generate EERD and EEMD data books, to respond to technical inquiries,

and to provide information for special projects and reports. The data

books stand as compendia of data analyzed to provide key attributes

relating to reliability and maintainability. The data permits more

accurate formulation of design and development techniques to improve

operational reliability, maintainability prediction and life cycle cost.

The data from the Systems RAM data base helps to refine, revise and

develop reliability and maintainability prediction, allocation and

demonstration techniques with regard to the environment and equipment

type.

0-1
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The major goal of the document is to evaluate common reliability

practices and to investigate the relationships between those parameters

designed to assist in the development of reliable equipments. The

results of statistical and graphical analyses are presented in the text

to provide unbiased examination of current reliability indicators. The

objective of the study was to determine the relative effectiveness of

those indicators and to help enhance the capabilities of reliability

forecasting.

The reliability data are obtained essentially from observed field

usage and from contractually deliverable documentation associated with

development and production of military electronic systems and equipment.

Compilations and/or automated data retrieval systems such as the Air

Force Maintenance and Operational Data Access System (MODAS) and the

Navy Maintenance, Material and Management (3-M) data collection system

are sources for this data. The documentation researched included

reliability allocation, assessment and analysis reports, reliability

demonstration test reports, simulated operation test reports, production

verification test reports (for reliability data), operating and

maintenance manuals (T.O.'s), equipment specifications and contract

documents (for technical design and program requirement data). In many

cases, the documentation, or the data within the documentation, was

incomplete and the equipment manufacturer was queried to obtain the

needed information. A continuous concentrated effort was made to fill

in the missing technical data and to obtain more field data for

comparison with requirements, predictions, and test results.

The information contained in this report is an up-to-date listing

of the Reliability Analysis Center's System RAM dedicated data base.

The data contained herein are the sum of reliability prediction,

demonstration testing and field experience which has been collected over

the past 15 years. The field data has been collected predominately in

the time period of 1983 through 1985.

The report is structured as described in the following paragraphs:

0-2



Section I - Definition of Terms, lists the definitions of terms

used in the Reliability Data Analysis (Section 2) and in the Equipment

Reliability Data Detailed Listings (Section 3). These definitions are

oriented toward their usage in the report and are based on the

definitions contained in AFR/800-18, IEC 271, MIL-STD-781C, and MIL-STD-

721C, which were utilized to the extent feasible to accomodate all

services.

Section 2 - Data Analysis, describes the analyses, summaries, and

comparisons of the reliability data contained in Section 3 of the

report. Every attempt has been made to present summaries which will be

useful and meaningful to program managers and reliability analysts.

Further detailed and specific information is contained in the Section 2

introduction and the narratives to the tables and graphs.

Section 3 - Equipment Reliability Data, contains detailed listings

of reliability data contained in the Systems RAM automated data base.

Included are specified, allocated and predicted reliability numerics.

Also included are reliability numerics experienced during field

operation, simulated operation, production reliability verification and

demonstration tests. The formats were devised for ease of reading

within the constraints of the data base. Computer codes and cross-

referencing were utilized to present the data in an efficient and

concise manner. The reliability data is organized first by category,

then by equipment types, equipment identification number and data

source. The data are organized in this manner so that the reader may

readily compare all reliability numerics for each equipment. The

reliability data listing is preceded by a usage guide, which explains

each data column and provides the definitions of the coded entries in

the column.
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Section 4 - Equipment Characterization Data, contains detailed

listings of equipment characterization data contained in the Systems RAM

automated data base. The data included in this section relates to

equipment design factors which influence reliability and

maintainability. A complete description of the types of data included

is contained in the introduction to Section 4. Entries in this section

are organized by equipment ID number.

Section 5 - Program/Contract Characterization Data, contains

detailed listings of program and contract related data contained in the

Systems RAM automated data base. Included are procurement and contract

data, application environment data and program requirements. A complete

description of the types of data included is contained in the

introduction to Section 5. Entries in this section are organized by

program ID number.

0-4
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DEFINITION OF TERMS

INTRODUCTION

For the convenience of the user, the terms and statistical methods

used within this document are presented in this section. The

definitions provided by AFR/800-18, IEC 271, MIL-STD-781C, and MIL-STD-

721C were reviewed for standard R&M definitions and are utilized to the

extent possible to accommodate all services. It should be noted that

various significant differences exist among several of the definitions

in the above documents. It is further noted that this report and the

definitions herein were based on the general consensus of terminology.

In areas where a consensus opinion could not be determined, a composite

definition was determined and used.

GENERAL DEFINITIONS

Active Elements: Denotes the total quantity of electron tubes,

discrete semiconductors, and microcircuits (hybridt, digitals,

linear/interface, memory/LSIs and microprocessors) in the

applicable equipment.

Category: Denotes the general functional purpose of the overall

equipment. It is usually defined at the set/equipment level. The

categories included in this document are:

Computer

Controls/Displays

Electronic Countermeasures/

Electronic Warfare

Guidance/Navigation

Test Equipment

Radar

Weapons

Communications

1-1



Data Source: The source of the reliability data. The following

data types are included for the equipments listed in the

publ ication:

Contract/Spec. Requirements

Allocation

Prediction

Reliability Demonstration

Production Reliability Verification

(PRVT, RET, etc.)

Simulated Operation (CAT I, DOT&E,

IOT&E, SEDS, OTI, etc.)

Field Data

Dependent Variable: The variable (designated by Y) which is

influenced by the independent variable(s) (designated by the Xi).

For this study, the dependent variable was typically a reliability

measure which depends on various independent variables such as

environment, procurement, etc..

Equipment ID: Each equipment in the detailed listing was assigned

a number for easy reference. These numbers are assigned

sequentially as the data is entered into the data base. The number

is unique for an equipment and consistent throughout the

publication.

Equipment Type: Denotes the specific function of the equipment.

It is usually defined at the Group or Unit equipment level. The

equipment types included in this document are:

Power Supply Multiplexer/Demultiplexer

Transmitter Interconnection/Distribution

Receiver Converter, D/A or A/D

Transceiver Filter

Antenna Inertial Reference

Amplifier, Audio Stellar Reference

Amplifier, RF Frequency/Timing Generator

Amplifier, Video Cooling/Pressurizing

1-2



Computer Test Circuitry

Memory Alarm

I/O Device Signal/Data Processor

Indicator/Control Miscellaneous

Modulator/Demodulator Transducer

Coder/Decoder

Failure, Non-Relevant: A failure either (1) caused by a condition

external to the equipment under test which is not a test

requirement and which is not expected to be encountered in field

service or (2) induced by operator or maintenance personnel.

Failure, Relevant: Any failure that can be expected to occur in

subsequent field service and is due to the inherent failure

characteristics of the system/equipment.

Failure Rate: The total number of failures within an item

population divided by the total number of life (time) units

expended by that population during a particular measurement

interval under stated conditions. This definition assumes that the

exponential reliability distribution is applicable for

systems/equipments. Failure rate is expressed in units of failures

per 106 operating hours.

Independent Variable: A variable (designated by X) whose value can

be measured without error which may potentially influence the

reliability measure (dependent variable). Independent variables

may be categorical (e.g., environment) or continuous (e.g.,

temperature).

Mean-Time-Between-Failures (MTBF): The mean of the distribution of

time intervals between failures, during which time the item

performs as specified.

1-3



Mean-Time-Between-Failures (MTBF) Observed: The total measured

operating time of a population of equipments divided by the total

number of failures within the population during the measured period

of time. MTBF values or MTBF lower bounds were computed as

indicated for the following three cases:

(a) Series (Logistic) MTBF:

MTBF = T/R

where:

R = sum of all failures

T = sum of equipment operating hours

(b) Functional MTBF:

MTBF = T/R

where:

R = sum of relevant failures resulting in system failure. (This

sum differs from case (a) where redundancy exists or where

graceful degradation or degraded modes of operation can be

tolerated.)

T = sum of system operating hours

(c) Zero Failures: If no failures have occurred, the lower 50%

confidence limit (MTBFLL) for a time-truncated test was used

to provide lower bound on MTBF, and is given by:

2T
MTBFLL = x2 (0.25:2(r+1)
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where:

T = operating hours

r = number of failures

X2(0.25, 2(r+1)) = the appropriate value of the Chi-square

distribution with 2r degrees of freedom at a significance of

0.25 (c=25%).

When r = 0,
2T

MTBFLL X 2(0.25:2)

Mean-Time-Between-Failures (MTBF) Predicted: The predicted MTBF

(series or logistic) of the item's predicted failure rate. The

predicted failure rate of an item is computed from the observed or

assessed failure rates of its parts, taking into account the design

of the item, and the stated conditions of use. The failure rate

prediction is generally performed in accordance with the applicable

version of MIL-HDBK-217.

Mean-Time-Between-Maintenance (MTBM): A measure of reliability

taking into account all maintenance policies and actions. The

total number of life units expended by a given time divided by the

total number of maintenance events (scheduled and unscheduled) due

to that item.

Mean-Time-Between-Maintenance-Actions (MTBMA): The total time in

hours divided by the total number of maintenance (Base Level)

events due to inherent malfunctions, induced malfunctions and no

defect events. When so specified, maintenance events due to

preventive maintenance may also be included in the calculation.

Mean-Time-Between-Preventive-Maintenance (MTBPM): The mean of the

distributions of the time intervals between preventive maintenance

events.
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Multiple Linear Regression Analysis: Regression analysis is an

important statistical tool used to determine the relationship

between the dependent variable and the independent variable(s).

Related methods of covariance analysis are used to deal with

discrete (categorical) independent variables. The subject of

regression analysis is thoroughly explained by Draper and Smith, in

"Applied Regression Analyses" Wiley 1966.

Program Phase (PP): The phase of the equipment life cycle to which

the data apply. The program phases are:

Development

Production

Operation

Reliability: The probability that a given system/equipment will

perform its specified functions when used in the manner and for

purpose intended, for a specified performance period (which may be

expressed in time, cycles, etc., as appropriate).

Reliability Parameter (RP): The reliability parameters delineated

in this document are:

Series (Logistic) MTBF

Functional MTBF

Mean-Time-Between-Maintenance

Actions (MTBMA)

Mean-Time-Between-Preventive

Maintenance (MTBPM)

Mean-Time-Between-Maintenance (MTBM)
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R-Squared Coefficient: When using a linear model, such as

regression analysis, to analyze the data, the R2 coefficent (or

multiple coefficient of determination) is equal to the ratio of the

sum of squares of the variance explained by the regression to the

sum of the squares of the total variance of the observed data. The

R2 value is used as a means to determine the "goodness-of-fit" of a

regression model. The coefficient ranges from 0 to 1.0. A

coefficient value of 1.0 indicates a perfect fit between the model

and observed data, zero indicates no fit. 10OR 2 is the percent

variability explained by the regression model.

Sample Size: Quantity of equipments under test or in field

operation inventory.

Test Operate Hours: The summation of equipment on-time for all

equipments under test or in inventory.

Test Non-Operate Hours: The summation of equipment off-time for

all equipments under test or in inventory.
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DATA ANALYSIS

The data analysis to support this system reliability data

compilation consisted of the three following tasks:

(1) Graphical analyses to assess the credibility of the

reliability prediction

(2) Graphical analyses to identify prediction biases

(3) Regression analyses to investigate system/equipment level

reliability prediction models

The first data analysis task was to plot the system/equipment field

MTBF against the predicted MTBF. This allows for an objective

evaluation of reliability prediction capabilities for a variety of

equipment functional groups and environments. This analysis procedure

was then repeated for observed reliability during reliability

demonstration testing.

The second analysis task was to graph the ratio of field MTBF to

predicted MTBF versus a third variable. Any trends observed would then

indicate failure rate prediction biases. In this analysis, the MT3F

ratio was plotted against the number of active elements and against the

application environment.

The third analysis task was to perform regression analyses on the

data base to detect and model those (independent) variables which affect
reliability. Regression solutions were found using least squares to
define reliability expressions relating the observed field or
reliability demonstration MTBF to several independent variables
including the predicted MTBF, the number of active elements, the
application environment and the equipment functional category. The
regression solutions are presented in this analysis section together
with an indication of "goodness-of-fit."
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GRAPHICAL ANALYSIS

The plots presented in this section are constructed in two basic

forms and the following examples are given as a reference for the

analysis which follows:

EXAMPLE 1:

Pessimistic Region
(MTBF Predictions are Low) The Diagonal Line is defined__________________________as the line of perfect fit.

Points which lie on
4this line are repre-

sentative of instances
where the dependent
variable is in perfect
correlation with the
independent variableDepenent /(i.e., y = x).

Dependent
Variable (y)

Optimistic Region
(MTBF Predictions are

High)

Independent
Variable (x)

In Example 1, data points which appear to the left of the diagonal

in the shaded area are examples of points which had higher x values

relative to their corresponding y values (pessimistic region);

conversely, the data points which appear to the right of the diagonal

are examples of points which had higher y values in reference to their

corresponding x values (optimistic region).
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EXAMPLE 2:

Pessimistic Region
(MTBF Predictions are Low)

Dependent
Variable (y)

The Horizontal Line is
defined as the line of
perfect fit. Points

Optimistic which lie on this lineRegion care representative of
instances where the

(MTBF Predictions numerator and the de-
are High) nominator of the de-

Independent pendent variable are
Variable (x) in perfect correlation

(i.e., y = 1)

In Example 2, data points which appear above the line of perfect

fit (in the shaded area) are examples of points which had lower

denominator values relative to their corresponding numerator values

(pessimistic region); conversely, the data points which appear below the

line of perfect fit are examples of points which had higher denominator

values in reference to their corresponding numerator values (optimistic

region).
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Table 1, "Graphical Analysis Matrix," serves as an index to the

graphs which follow. The matrix includes the figure numbers, the figure

example number (either 1 or 2 as previously depicted), the dependent

variable, the independent variable and the equation which defines the

line of perfect fit.

Since Figures 1 through 12 are defined with a common x value

(reliability prediction MTBF) certain inferences are similar for all

plots. For instance, points which appear in the shaded area (all points

with greater y values than x values) represent data with higher

predicted MTBFs in relation to observed MTBFs. This condition

represents reliability predictions that are pessimistic relative to the

observed reliability. The converse is also true. Reliability

predictions which are determined to be less than the corresponding

observed reliability (all points with greater x values than y values)

are considered optimistic, and points representing this condition are

found to the right of the diagonal.

The ratio denominator values (predicted MTBF), common for Figures

13 through 36, can also be illustrated as being either optimistic or

pessimistic. Points in the shaded region are considered to have

pessimistic predictions, those points with higher predicted MTBFs than

observed MTBFs. Points in the unshaded region are considered to have

optimistic predictions, those points with lower predicted MTBFs than

observed MTBFs.
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GRAPHICAL RELIABILITY PREDICTION EVALUATIONS

The figures presented on the following pages are graphical

representations of the data contained in the report. Each plot provides

data on a specific equipment category (e.g., Electronic Warfare,

Controls/Displays, etc.) which operates under varying environmental

conditions. Plotting the data in this manner allows objective decisions

to be made regarding the significance of environmental impact on

equipment reliability.

The data is comprised of both set-level and LRU (Line Replaceable

Unit) information which often has very high predicted and field MTBF

values. This, therefore, explains the seemingly obtrusive limits

dipicted in many of the plots. Log scales are utilized for each of the

plots to facilitate visual continuity and improve the interpretive

value. The intervals defined for the areas which lie to either side of

the line where the ratio is equal to one represent similar distances;

that is, the difference between positive and negative values are equal

in magnitude and will appear equal distance about the line of perfect

fit.

The analysis begins with a set of plots which show the relationship

between equipment-level field MTBF and predicted MTBF. The plots

exhibit the degree of correlation which exists between these two

parameters and invites unbiased evaluation. This method also enables

the user to determine whether the predicted MTBF is optimistic or

pessimistic (if not in perfect agreement) when compared to the observed

field reliability. The process is repeated to examine the relationship

between reliability demonstration test data and predicted data.

Figures 1 through 6 display the first set of plots where the y-

axis, field MTBF, is plotted against the x-axis, predicted MTBF. The

diagonals transposed on the plots represent the line where field MTBF

equals predicted MTBF and a point on this line therefore indicates

perfect agreement. It is thus expected that the points would be
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centered around this line closely if formal MIL-HDBK-217 reliability
prediction is an accurate means of predicting the failure

characteristics of equipment operating in the field. A number of the

plots indicate that the field reliability is less than the corresponding
predicted reliability. Figures 1, 2, 3 and 5 displays this trend where

the majority of points lie to the right of the diagonal; this is

particularly true for equipments operating in the air environment.

Conversely, the points representing ground and naval environmental data

are generally dispersed either symmetrically about the line or above it,

indicating that the predictions are generally accurate or pessimistic in

relation to the observed reliability. This is best represented in

Figures 2, 4 and 5.

The dispersion of the individual data points in each of these six

plots is relatively high. This can be attributed to the use of field

data in the analyses since data collected from the field is subject to a

variety of different mission profiles, each with unique environmental

stress levels. The data does establish a trend, however, whereby an

increase in the predicted MTBF corresponds to an increase in the field

MTBF indicating that a fairly good relationship between the two does

exist.

Figures 7 through 12 are similar to the previous set (1-6) except

that the y-axis variable reflects reliability demonstration MTBF.

Consequently, the variability of the data is reduced substantially due

to the better control of the independent variable, and the degree of
correlation between the reliability demonstration data and the predicted

is better than that of the field data. Reliability demonstration test
data may not be a true indicator of reliability, however, since

operational and environmental testing conditions are tightly controlled.

This must be considered when evaluating the results.
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The reliability demonstration plots also show the optimistic

effects of the predicted values associated with the air environment,

already noted from the field data (Figures I through 6). This is

depicted in Figures 7, 8, 9, 10 and 11. Figure 9 particularly

highlights this phenomenon and also indicates that the demonstrated

reliability values associated with the naval data are in close agreement

with the reliability predictions.

The dispersion of the individual data points presented in each of

the plots (Figures 1 through 12) is relatively high for both cases of

field and reliability demonstrated data. Even though there is a large

degree of variability in the data there is also a trend which appears

throughout the plots. This trend is characterized by point values which

increase in the x-axis direction corresponding to increases in. the y-

axis direction. The increase translates visually to a general shift in

the data points from the lower left to the upper right-hand corner of

the plots. This is to be expected since an equipment calculated to have

a large predicted MTBF should be accompanied by a relatively similar

reliability demonstrated or field MTBF. I

It is interesting to note Figures 3 and 9. Figure 3 shows the plot

of field MTBF versus predicted MTBF for Guidance/Navigation equipment

operating in air, ground and naval environments. The observation

indicates that the ground-operating equipments were pessimistically

predicted and the points are found primarily to the left of the

diagonal.

Figure 9, on the other hand, representing reliability demonstrated

versus predicted data, shows that the performance of ground-operating

equipment under demonstration testing falls in the optimistically

predicted region of the plot (to the right of the diagonal). The air

and the naval data points seem to be unaffected by the source of the

data and ultimately represent a better correlation between the

predicted, the reliability demonstrated and the field MTBFs of

Guidance/Navigation equipment operating in either air or naval

environments.
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GRAPHICAL PREDICTION BIAS EVALUATIONS

The analysis changes its scope to investigate the occurrences of

failure rate prediction biases present in the data. Of particular

interest is how the number of active elements and the application

environment impart an influence over equipment reliability.

Figures 13 through 18 are plotted with the y-axis showing the ratio

of field MTBF to predicted MTBF and the x-axis showing operating

environments. The ideal relationship between the field and predicted

MTBFs would be represented by a plot of the points centered on the line

where y = 1. We will refer to this as the line of perfect fit. This

would indicate that, on average, the predictions were equal to the field

observations and thus the prediction models precisely forecast the

reliability of equipment operating under field conditions. This is, of

course, the ultimate goal of the models, but in reality perfect

correlation rarely (if ever) exists.

Figures 19 through 24 are constructed similarly, in that they share

a common y-axis (the ratio of field MTBF to predicted MTBF); however,

the x-axis environmental points are replaced with the number of active

elements contained in the various equipments examined.

The data presented in each of these plots is found to be

distributed log-normally. Examinations of each of the plots generally

indicate that the mean of the distributions for air data is less than

one. This trend indicates that failure rate predictions are generally

optimistic toward air-environment equipments, here represented by the

abundance of points in the plotting region where field MTBF is lower

than predicted MTBF. Figures 13, 15 and 16 are particularly good

examples of this phenomenon where the air envi-onment data points are

almost exclusively shown below the line of perfect fit.
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Figure 16 shows that the data specific to radar operating in the

air environment is consistent with the trend where the predictions were

calculated to give an optimistic value when compared to their associated

field performance. The ground operating radars are shown to have a

distribution where the mean is close to one (i.e., MTBFPRED equals

MTBFFIELD). Even though the dispersion between the individual data

points is high, it can be seen that the field MTBF is in closer

agreement with the predicted MTBF for these ground points than for the

air. Figures 17 and 18 display data for ground and naval-operating

equipments where the points are distributed about the line of perfect

fit or above it. The values calculated from the failure rate prediction

models draw a pessimistic picture for ground and naval operating

equipments. In reality, they perform better than expected in the field.

The large amount of scatter in the plots can be attributed to

several factors relating to the use of field data in this segment of the

analysis. The high degree of variability in field data can be explained

by the inordinate number of unknown, indeterminable or highly variable

parameters which impact equipment reliability in the field which are

otherwise impossible to account for. Additionally, field data is

subject to more error than other types of reliability data. Erroneous

maintenance actions, operator-induced failures and inappropriate

reporting procedures are primary causes of inconsistencies found in the

data. Another reason for the variability in the ratio plots is that

different revisions of MIL-HDBK-217 were used to compute the MTBF

predictions. In general, the more recent revisions result in higher

MTBF predictions. The appropriate revision of MIL-HDBK-217 is reported

in the section titled "Program/Contract Characterization Data."

The next set of plots, Figures 25 through 30, show the relationship

between the ratio of reliability demonstrated MTBFs and predicted MTBFs

against a third factor representing operating environment. The

demonstrated reliability data is generally less variable than the field

data since the conditions for demonstration testing are more controlled

than in field operation. Figures 31 through 36 are constructed

similarly to Figures 25-30; however, the x-axis variable corresponds to

the number of active elements contained in the equipment.
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Observations made on this data set indicate that on the average the

predicted MTBFs relate well to the reliability demonstrated MTBFs, even

though many of the individual points deviate in either direction from

the mean.

Figures 25 through 30 show a trend of increasing MTBF prediction

accuracy as the number of active elements increases. The prediction is

seemingly always optimistic for small numbers of active elements,

consistently improving with increasing elements.

This type of phenomenon is often found in reliability data at the

component level when plotted against total test time. Again, the

accuracy of the component MTTF estimate increases as test time

increases. This empirical phenomenon is supported (at the component

level) by the relevant mathematical expressions for confidence intervals

on the estimated component MTTF (or failure rate).

At the system level (Figures 26 through 30) the cause could be

similar, with accuracy improving with the increasing number of active

elements. It is not clear, however, whether the prediction accuracy

improves or whether the MTBF estimate improves with the increasing

number of elements. It is also possible that a third variable may have

intervened (such as a coincidental correlation of test times with the

number of active elements). Intuitively, it would be expected that the

statistical characteristics and stability of MTBF estimates and

predictions for large systems would be superior to those for smaller

systems.

Figures 31 through 36 display an apparent trend in the data whereby

the data shifts from the lower left-hand corner to the upper right hand

corner. This shift represents an increasing correlation between the

reliability demonstration data to the predicted data. Correspondingly,

the relationship strengthens as a function of the number of active

elements. Figures 32 and 33 representing Electronic Warfare and

Guidance/Navigation equipments operating under air environmental
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conditions are good examples of this reliability prediction bias. Even

though this trend is clearly evident in several of the figures, more

data under controlled circumstances (e.g., identical revisions of MIL-

HDBK-217) is required to substantiate this finding.

The results of the graphical analysis indicate that reliability

predictions calculated for equipments operating under air environmental

conditions are generally proved to be optimistic with regard to their

observed field reliability. Conversely, the predictions performed on

ground or naval-operating equipments generally are shown to be

calculated with an accurate or a pessimistic MTBF in relation to their

observed field reliability. Additionally, a possible trend was

identified whereby the prediction accuracy increases as the number of

active elements increases. More research is required with a larger and

more controlled data set to further study this issue.
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REGRESSION ANALYSIS

The observations presented here have been made on a subset of the

original (entire) data set. The data chosen for review are a compilation

of records which were separated from the rest of the data by virtue of

being complete records; that is, there is an entry in every field. The

original set of data contains records which are complete and those which

are lacking pertinent information in various fields due to

unavailability. It should be noted that even though the original data

set contains many more records, the increase in volume does not reflect

higher-quality data due to the corresponding increase in missing data

items. The analysis revealed, as expected, that the larger data set

more often resulted in inconsistencies and regression solutions which

were inconclusive; consequently, those results were eliminated from the

report.

Objectives

The objectives of the regression analysis were to identify and

quantify observed trends relating the reliability numerics to each other

and to significant design and/or application stress variables.

Specifically, the objectives of the regression analysis were to:

(1) Relate the observed field MTBF to the predicted MTBF

(2) Develop a relationship to predict field MTBF as a function of

equipment-level design and application variables (and

independent of predicted MTBF)

(3) Relate the observed reliability demonstration MTBF to the

predicted MTBF

(4) Develop a relationship to predict reliability demonstration

MTBF as a function of equipment-level design and application

variables (and independent of predicted MTBF)

(5) Relate the observed field MTBMA to the observed field MTBF
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(6) Develop a relationship to forecast the MIL-HDBK-217 predicted

MTBF as a function of design and application variables to

investigate the sensitivity of the MIL-HDBK-217 prediction and

to develop a simple model useful for "quick" failure rate

predictions

The tables and explanations in the following paragraphs present the

results of the regression analyses and describe the implications of the

regression results.

The equations formulated from the regression analysis are presented

in Tables 2 through 6, as well as throughout the text. The tables

present the dependent variable, the regression solution and the R2 value

(as defined in Section 1). Several of the regression equations were

found to account for relatively small percentages of the overall

variability (evidenced by low R2 in some cases). This is believed to

have been caused by the complexity of the relations between reliability

and its related factors; and by noise in the data. These phenomena tend

to preclude the existence of simple yet accurate equipment level models.

It is also likely that some subtle reliability influences are not

detectable in this data, which further adds to the unexplained

variability (1-R2). As an overall caveat, these results should be

regarded as tentative where the R2 values are lower than standard

statistical practice.

Observed Field MTBF vs. Predicted MTBF

The analysis begins with the investigation of field failure data

and te role that prediction models play in forecasting the reliability

of a system under actual operating conditions. A basic linear equation

was developed to examine the relationship between MTBF values derived

from formal prediction methods and those from field observations. The

initial equation was then modified using mathematical transformations

(i.e., logarithms, reciprocals) to provide some comparison alternatives

and to establish an expression with the most powerful interpretive value

for this study. Table 2 is composed of the resultant equations which

show the regression solutions when field MTBF is evaluated in relation

to predicted MTBF.
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The equation given in the form of field failure rate (AFIELD)

(i.e., the reciprocal of field MTBF) versus predicted failure rate

(XPRED) provided a line representative of the best fit to the data with

an R2 value of 70 percent. The actual equation indicates that the field

failure rate is expected to be greater than the predicted failure rate

by roughly a factor of two. To emphasize the significance of this
finding, consider the use of this result as an adjustment factor to

arrive at a more accurate field reliability prediction.

The expression is as follows:

AFIELD = 796.7 + 2 .023 (XPRED)

Additional variables were then introduced into the simple two-

dimensional model to determine whether meaningful improvements in model

accuracy could be made. Initially, the analysis considered the effects

of system function on failure rate. The system function for this study

has been defined as equipment category-type. Five different categories

were investigated, i.e., Communications, Radar, Electronic Warfare,

Controls/Displays and Guidance/Navigation. The impact that the category

(system function) had on field reliability was found to be minimal. The

best model to describe this effect is given by the equation of field

failure rate (AFIELD) as a function of category and predicted failure

rate (APRED). The incorporation of equipment function as the second

independent variable revealed only a marginal increase of three percent

in the correlation characteristic (R2 coefficient) of the model. The

results indicate that equipment category-type is not a leading indicator

or predictor of field performance.
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Similar results were found throughout the analysis to indicate that

equipment function has no appreciable effect on field reliability. This

was not considered unusual, however, due to several factors. First,

there was a large variability in the equipments reviewed. The wide

range of equipment complexities prevented the determination of

meaningful "functional factors" (i.e., multiplicative or additive

adjustment factors to account for equipment function) because the

distribution of complexities was not similar for the functional category

groups. Second, the predicted MTBF accounts for many of the
characteristics of specific functional applications which are thought to
influence reliability. For example, the MIL-HDBK-217 factors for

derating, part application, complexities and environment are

mathematical tools used to assess much of the difference between

functional groups. Therefore, after predicted MTBF has been introduced

into the regression as a significant factor, much of the anticipated

effect of functional category had already been accounted for.

Observed Field MTBF vs. Design/Application Variables

Table 3 presents regression solutions which were developed

independent of the MIL-HDBK-217 reliability prediction to specifically

examine the influence that other variables impose on field reliability.

The results of this investigation were equipment-level reliability

prediction models. As expected, the accuracy of these models was much

less than those models which included the predicted MTBF as an input

variable (Table 2).
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The reliability of a system or equipment is dependent upon the

number of active elements contained within that system/equipment. Since

each component has an inherent reliability unique to itself, it should

follow that the greater the number of operational components the greater

the impact on reliability. The equations formulated to determine the

correlation characteristics attributable to the effects of active

elements were evaluated with and without the use of natural log

transformations. Equations 1 and 2 in Table 3 present these results.

The linear failure rate model is, however, limited in its

interpretations to large values of the active element count in order for

the results to be meaningful. At low values of active elements the

equation assumes negative values, which is, of course, incorrect. This

apparent inconsistency is not unusual for observed empirical

relationships. Empirical relationships are only valid for the Oange of

values found in the data, and it is invalid to extrapolate beyond that

range. An advantage o Using log transformations is that the dependent

variable will never assume a negative value.

The best fit regression equation relating the number of active

elements to field reliability is of the following form:

XFIELD = -220.9 + 5.820(# Active Elements)

Application environment was the next variable introduced into the

analysis. The environment is a factor which is often investigated to

determine its degree of impact on reliability. As expected, the results

obtained from this study indicate that environment affects field

reliability. Interpretation of the regression results establishes field

MTBFs for ground equipment as being 22 times higher than airborne MTBFs.

Equation 3 in Table 3 presents the regression solution with environment

acting alone as the independent variable. Equation 4 presents the

results of a multivariate regression with both environment and active

element count as significant variables affecting field MTBF. Although

the collected System RAM Data Base includes other environments (e.g.,

naval), there was an insufficient quantity of complete data records to

yield meaningful results.
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This effort to examine the alternative relationships which exist

among the various elements associated with field reliability indicates

that, clearly, the greatest correlation to the data can be explained by

the presence of the predicted MTBF variable. The number of active

elements was identified as the next most significant factor which

influences field reliability. A combination of these two independent

variables (active elements and predicted failure rate) were evaluated

simultaneously to determine if the previous independent effects might

be affected by the merger of the two. The evaluations performed on each

of the variables independent of one another established that the weight

of the predicted data was greater than the number of active components

as a determinant of the failure rate. The combination of both of these

factors in one equation does not appreciably affect the degree of

correlation attributable to that of just the predicted values. This is

the expected result and seems to justify the practice of formally

predicting the reliability of equipment using a part stress analysis.

Demonstrated MTBF vs. Predicted MTBF

The next stage of the data analysis was to study reliability

demonstration test data and investigate the correlation results when

compared with predicted data. The analysis provided the most significant

correlation (R2 of .90) with a failure rate equation. These findings

are similar to those reported for the observed field reliability, where

the optimum expression was also found to be in the form of a linear

failure rate model. Reliability demonstration test data are derived

from more tightly controlled operational and environmental conditions

than are field data; consequently, the variability in this data set is

considerably reduced as compared to the field data set. Similarities

indicated in the results, however, establish a confidence in performing

formal predictions and demonstration tests to effectively assess the

corresponding field reliability. Table 4 contains the expressions

derived illustrating the correlation between reliability demonstration

MTBF and predicted MTBF.
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Demonstrated MTBF vs. Design/Application Variables

The investigation of demonstrated MTBF versus design and

application variables was conducted in two phases. First, additional

variables were introduced into the simple linear model (of demonstrated

MTBF versus predicted MTBF) to determine whether meaningful improvements

could be made in prediction accuracy. Second, demonstrated MTBF was

modeled as a function of design and application variables independent of

predicted MTBF.

Table 5 provides the expressions developed to evaluate the impact

of additional variables on demonstrated reliabilities. Using a stepwise

regression process additional independent variables were introduced into

the two-dimensional model (i.e., Reliability Demonstration MTBF vs.

Predicted MTBF) to determine their impact on the demonstration test

results. Small deviations in the R2 coefficient were experienced with

the introduction of the independent variables, such as active elements

or equipment function; however, the predicted MTBF consistently yielded

the greatest influence on the degree of correlation in any of the

models.

The strong predicted and demonstrated reliability relationship is

further emphasized when the correlation characteristics between

reliability demonstration data and active elements, equipment category

and environments are examined independent of the predicted data.

Conclusions drawn from the equations given in Table 6 indicate that a

relatively smaller impact on demonstrated equipment reliability is

accounted for by any one or all of these independent variables.

Field MTBMA vs. Field MTBF

The scope of the analysis deviates from the previous discussion by

examining the trends associated with the two types of field data

contained in the report. Analytical investigations were performed on
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field maintenance data (MTBMAFIELD) and observed field failure data

(MTBFFIELD), both terms are fully defined in Section 1. Since these two

sources of field failure information often share a common data

collection basis, a high degree of correlation was expected to exist.

The optimum expression is presented in a log transformation as:

MTBMAFIELD = 0.5336(MTBFFIELD)0.9754

The MTBFFIELD exponent of 0.9754 (almost one) represents a near

proportional relationship between MTBMAFIELD and MTBFFIELD data. The

computed correlation factor (R2 value) verifies the significance of this

relationship with a value of 94 percent. Literal interpretation of the

regression results is that there is a two-to-one relationship between

the number of maintenance actions and the number of failures.

Predicted MTBF vs. Design/Application Variables

The next phase of the data analysis was to develop a model relating

the predicted MTBF to the number of active elements and the application

environment. The objectives of this data analysis task were two-fold.

First, thE relative sensitivity of the predicted MTBF could be evaluated

in regard to these two variables. The second objective was to determine

a very simple reliability prediction model for quick analyses to

determine "ballpark" reliability predictions.

The log-transformed equation for the dependent MTBFPRED shows an

intermediate degree of correlation to the number of active elements.

The R2 value associated with the following expression is 43 percent.

MTBFPRED = 20467 (# Active Elements)- 0 .3 5 74

This result is as expected, however, due to the fact that the number of

active elements designed into a system is taken into accou'-t in the

prediction models as a factor which does impact reliability. A high
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percentage of correlation associated with the predicted MTBF and active

element count would be very intriguing. If it is determined that the

predicted MTBF can be accurately estimated using only a count of the

number of active components, then preliminary MTBF predictions can be

determined quickly using this relationship.

The introduction of operating environment into the equation yields

a result which is not appreciably different than what was revealed in

the original equation. The results indicate the predicted MTBF for

airborne equipments is lower by a factor of approximately 3.5. It is

interesting to compare this ratio to the value obtained when MTBFFIELD

was used (as the dependent variables opposed to MTBFPRED). In that case

(Table 3), the ratio was 22 to 1. The best fit regression solution for

MTBFPRED versus environment and active element count is given by:

1 Ground

MTBFPRED = 6769 0.2929 Air (# Active Elements)-0.37 0 3

This model does indicate that there exists some disparity between

equipments which operate in an air environment versus a ground

environment; however, the influence generated by the number of active

elements appears to be more significant. This conclusion is a result of

an increase in the R2 value from the original expression of only 3

percent.

Analysis Conclusions

The analysis conclusions turns its focus to the role that

reliability predictions play in forecasting the reliability of a system

under actual operating conditions. Reliability predictions are

theoretical assessments of the equipment's inherent reliability based on

design and application characteristics. The results derived from the

relationships between predictions and other parameters can be used to

-induce refinements in equipment design and procurement practices. The

values obtained for the dependent variables of field, reliability
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demonstration and field maintenance were all determined to have a

relatively high degree of correlation to the independent, predicted MTBF

data. This is an encouraging observation which can be used as

justification for the reliability prediction practice.

The results of the regression analysis indicates that a high degree

of correlation exists between the field and reliability demonstration

data when examined in relation to the predicted data and to each other.

The close agreement associated with these data types lends credibility

to the practice of performing formal predictions and demonstration tests

to estimate equipment field reliability.
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DETAILED LISTINGS BY CATEGORY AND EQUIPMENT TYPE

This section contains detailed listings of reliability data

contained in the System RAM automated data base. Included are

reliability numerics experienced during field operation, simulated

operation, production reliability verification, and reliability

demonstration tests. Also included are specified, allocated and

predicted reliability numerics. Types of data comprising each

reliability record include:

Category

Equipment Type

Equip. ID (Equipment Identification Number)

Data Source

App. Env. (Application Environment)

Failures, Relevant

Failures, Non-Rel.

Test Hours, Operate

Test Hours, Non-op.

Sample Size

Numeric Parameter

Program Phase

Test Date Start

Test Date End

Entries in this section are organized first by Category, then by

Equipment Type, Equipment Identification Number, and Data Source. The

data are organized in this manner so that the reader may readily compare

all reliability numerics for each equipment.

A complete explanation of the terms and abbreviations used in the

detailed listings may be found in the User's Guide on the following

pages.
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USER'S GUIDE

The description below applies to the computer listings of this

section. A few minutes spent familiarizing oneself with the information

supplied below will aid user interpretation of the data contained

herein.

Category:

Denotes the general functional purpose of the overall equipment as

usually defined at the Set Equipment Level.

Equipment Type:

Denotes the specific function purpose of the equipment as usually

defined at the Group or Unit Equipment Level.

Equip. ID:

The unique numerical identifier assigned to an equipment.

Data Source:

The source of the reliability data. The applicable Data Sources

are:

Contract/Spec. Requirements

Allocation

Prediction

Reliability Demonstration

Production Reliability Verification

Simulated Operation (CAT I, SEDS, DT&E, FOT&E, etc.)

Field Data
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App. Env.

These environments encompass the major areas of equipment use.

Some equipment will experience more than one environment during

normal use. For example, equipment in spacecraft are exposed to a

composite of environmental stresses. In such a case, the

reliability analysis should be segmented, namely missile launch

(ML) conditions during boost into and return from orbit and space

flight (SF) while in orbit.

AI Airborne Inhabited

AIA Airborne Inhabited Attack

AIB Airborne Inhabited Bomber

AIC Airborne Inhabited Cargo

AIF Airborne Inhabited Fighter

AIT Airborne Inhabited Trainer

AIU Airborne Inhabited/Uninhabited

ARW Airborne Rotary Wing

AU Airborne Uninhabited

AUA Airborne Uninhabited Attack

AUB Airborne Uninhabited Bomber

AUC Airborne Uninhabited Cargo

AUF Airborne Uninhabited Fighter

AUT Airborne Uninhabited Trainer

CL Cannon Launch

GBC Ground Benign (Commercial)

GB Ground Benign (Military)

GF Ground Fixed

GM Ground Mobile (Inhabited)

GMU Ground Mobile (Uninhabited)

GP Ground Portable

GT Ground Transportable

MP Manpack

MFF Missile Free Flight

MSG Missile Ground Benign

ML Missile Launch
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MFA Missile Flight Airbreathing

NH Naval Hydrofoil

NSS Naval Sub/Surface Sheltered

NUS Naval Sub/Surface Unsheltered

NS Naval Surface Sheltered

NU Naval Surface Unsheltered

NSB Naval Undersea Sheltered

NUU Naval Undersea Unsheltered

NR Not Reported

SF Space Flight

USL Undersea Launch

Failures, Relevant:

The number of failures that occurred during the period that were

classified as relevant. If no classifications were provided in the

source documentation, all failures were classified as relevant.

This is a "worst-case" scenario which results in pessimistic

reliability measurements.

Failures, Non-Rel:

The number of failures that occurred during the period that were

classified as non-relevant.

Test Hours, Operate:

The summation of equipment "on-hours" during the test or period.

Test Hours, Non-Op:

The summation of equipment "off-hours" during the test or period.

Sample Size:

The quantity of items under test or in operation.
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Numeric Parameter:

The reliability numeric calculated using Test Hours, Operate and

Relevant Failures. The parameters measured are:

MTBF Series

MTBF Functional

MTBMA

MTBPM

MTBM

Program Phase:

The applicable Program Phases are:

Development

Production

Operational

Test Date Start:

Start date of test or period of concern (MM/YY).

Test Date End:

End date of test or period of concern. If the start and end dates

of the test are unknown, then both fields were left blank.
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RELIABILITY DATA
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EERD-2 EQUIPMENT RELIABILITY
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RELIABILITY DATA
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EERD-2 EQUIPMENT RELIABILITY

II It .. 0 0 0 0 0 0 0 0 0'0'0 0' 0 In V% I AIWIIA I

w w 00 o00 0 00 00 0 oc 0c0 O00 0 000 000 00000Go00 

II 0 I

on ;- II,
in s-'' 0 ,p . V ,)F-4 ; I

CI-C ,N r-t - , N r C, N --- ..-0'a 'D'0--'0'0 -0' '. '0
II I

IS I
If

II
III

:: ] ... ..... o o ...o .o .o .-.2 .o .o .o .o .o o .- 2 .2 .o .2 .-.2 .? .o ..of

II

CC 0 0 0 0 0 c 0 0 0 00c0 0 0 (U (U O

~~14 14~

II w t.4( - --

9Z 0 00 0 0000000000000 30- V,000 4f 0 000000D(

UZI 9 . 9 .. L 9 . . 9 . *- W! .. 4) 9 S. .C9 .. .. .. S

Uz ! i0. P4 4 ~ Dr a Ca ao CD a aD ao aD aD a a a aD C a aD CD C, a a a aD aD aC

II I

I, 00 0D O C .c DCfC DC DC D ~ 0 0 3 3 0 C 0 CD CD CD 0 0 0 CD

0C, C C CD C' C V% C C C C C C O C 0

m1 It 10 10 CD 0 IN- o? o %0 10 C. It It Ol o P2 v o c oo o O 0. on m

-C 0fc l0 0 M 3, 3 0 ^ C C5 CO 0 U' 0 0 0 0 10 0 0 on 0 0 D 0 NI

II K 4) ) 4 4 4 4 II

II 4 1

,,4 -U-U U- U-U. U ,U- U K - -,- , U. ... -U K U - K U. K U U K I

.0II In II

II -II
II m OO O . 0 0 0 -Q 0 t N ) 0 . ) II

II M N II

-- II .0--0 w F4 N0' -U II

u II r I

f of I n - nr 't C i ! 4 m g g c ' 0
u0 on1 n O 00

II II
II II

off

B. II. U . . .

a U ) w m) :2 :3 m m m m m m m mm m

a 4l a a- m M 1 0 0 M (0 0 M ( 1(1 IM IC

.1.C*. . I

of L L . L., ,1 2m & . . , I- . L . L . L .9- T .I .I , I- L. 1-. 1. 1- L. I. .. I & - I .I I

OL Ok (1 EL a. 2L L E, 1 11

LI II

In,;

I I I IIII / I I m m I I mmm

of,' m 0 0 00 a aI-m0 a o aa 0 .0 t'o-o040 0 t m0 11

of0 '0 a a4 m ~ 00A0 0 0m0~ 0 111 0 f Iaw

aof II 2 32 M - - -. .. 212: i22223!3221

I, It

PAS -Z A s s;

of m n o I N

553 10



RELIABILITY DATA

0 o It 1- uj 0 It* -. t 0 1 0 'o c

Itj I-I -I t111- .0 I a w

It -n I -it I .- It
II (9 8,r-8Dt-N nw, S In'DcDcnrncm I' :)S I

It - C '- -- - - - '- - - II I- -m - -- L-'--- 7-;ItcI- Cj; It
I ~ ~ ~ ~ ~ ~ ~ ~ ~ a - 0--- inni in ItI iiii II-.rr-.n nI

II (9) 0 0 0 0 0 0 0 1 1 .9 0 0 0 0 1 ( 9 0 0 0 0 0

iII t Q QI Q It 8C, 0 0 0 .

ofl It wI w 1 It

I:a *-w o --41 It -

It0 1 1- -~ c04p (AL~ 01 L) L

ct It

cNIt
!§ I . ' t ca - '0 I

It v U Cj ' It C An t

o I0 01 I r4 0

ItI-I It -Iof0 Ij 4mc1c011ocD 0 11 0 o
II, C,) 0 cmU CD , l o It u00) U :; C- -. . )).

It In E K K - - U - I

S-Iif e-I -III IIh -I It I-I - - -I --Il

oKxo~z c3JK, rEm jzzII 1- -0 CI

o-~ 0f W '11, At 1t i n I

-~ ~~~~ cm I - I - - ii

it uII 
IiWj II U-l W t LI It

It Z-I cm ~ - It-0 , .I

0114 (n

> i U! % O o oO ~ o I

~~it O O . 0 0 111-1

01. It a. 6) tt !t t !t3 ! t t
Wit tcO -- -C tO -C uI 0 -C It- r K- C

11s 8 1 63 NI

mtt n-. w H' Wts I

CI C- ItI LU k

NtCI 01- 04 M a~- W :i
c a tIt' ' ItsP-I.-NmI 00 O ,vI

WlI It mI m m m Of I
-~i II I a II 0

it, I

it si - t -

211 't' " " : - M M ln Nn -SOr mm

>1 4-U- U-I -. - U- U- U- U- U- ;! :> U- I! U- U-UiiU-
II C.. W infi fl~f flfl~t 0.It 05. . . .

to 
3-ICCCCCC11 CC tCCCCCtC



AD-AI71 563 EITN Ml E1PH NI-RLITV DATA(J) P 9 ~jT
62 A _8LB~ 4-C-062UNCLASS IFIED F/C 9/5 ML



I Ian

V

1111L10 128.
IL. O *20

JIll L-5IIIII

!CROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A



EERD-2 EQUIPMENT RELIABILITY

II II

II II

II -r-"I w . I

II Fl II

II m0 I

II II

II Of II

NI I I% . .'0. . m Go 0 1 In

-. IIII II

II II

II II
III

.I o II

-- II 141II

II C.C C0 0C II

II LO 1C LO 1 5 . a, 0 0 II

II II .-- .44 .~.

a 011 0 a A 8. 00 0Imm 000000 0 0044444 4 -0 0 0aQ

II1 01 1 01 1 1 - II

0a 15 0

" S

,,.- o .- U . . .. l C M

WII- I- LI LI L L L LIII

. II~h L I WY c l Ou. c~c

1 9. I- W! 9 9 9 9L I I I I i al Iv on II I Il l
m I- mN I N NN .1 v N 0 N% 'a N N N C; C4 N N N

VIt A M mO. C, tImN - C41 000 In - m ., - 0 1 O, N UI
0 l" rC r.0 n0 OJ. N .' . ? 1 .n Nt . . . 0 .

cm N M~t- -*N N * NOO N ~ t4. ItJ 0 1^ t I ellO N001: C
C4 m f% c m It61 %J 0.-

K I

0. s 8 0. 0 0 a C. 0 01. 0 C00' 0..0 0C 0 0 0 0C.C C 0CM

II it I

N4l - r . -* ow N0 0 ,C n % m Ig oo ' DC I

Ix 0 It I I !AI
0114 141 . R i I 1I l

93I411ir f 10 It 041 Ohi% 't wI m OW4- Go -t 0

.1 ofM 4:1, N 1^ 0 0 D D 020' 2 0 0 3,' Q 0 0 *CD0 CDCDN 0 0 CD 0 CD
L N N f -.- It

It I

4 I M on N -4 - - 0n 0 0 0 0 ( 03 . 0 CD 0 -2 0- 0 (a 0 0 0 40 1C 0 pi 0 0D 0 0I
- 1 -11 14 4 t '0

I,

z .1 z o -z-E -Z . 4
to a~

IM0 o 1-1 16 -01 atmw g 4 o0 m

I, " 4

AI0 ~ I I I I I L I L I L I L I L I L I L I L I L IL IL IL IL . 91, IL Co L IL IL
NI N- N P N N , tA 0 p

If W,1 44 4 444en4w,4m444444m44444m444on444 P.444
II

It

I3I12



RELIABILITY DATA

ni r IC0NoP00.0.0000p 0-00 .- 0.0-0 N4 rz0 0lePi!
ii z I
Iiu - , 'T rC2, C3 C DI3 D 5

1,11CP r ii NO11,F I'NciU Utf N~'~ O PZ P! r m~u u P oIt aIi U 0000 0000 000 000 0000 0000 0llco MI %V NU 0 -U Ni % m C

10------------- E-------------0- 10~- 10- - 1!- 0 0

0 000I

co w~aa~ o 0 0 0 caa o a .w 00 w w (ft w 0

3I C OM C M N C CO in CD CDm - I m&A
Mi 0 0, 0, ,
9. i .n .n .n .n .n Lei n n It I .n .n In .Ii Ini In In In.

9- m It U 'M M .. U U

11 0 CA~ I

i

cIt aNOO I co U .- LAC U CN ON ' QA .4i ~ 4 N0tO N IIC 2 3,C D0C.C C D4 0m~i. 004 ~ A Vt.U4NU e N10N - A1r. - U 0 N . Il i 0 .................................................................... itU.i'tJ o N Ni... ell;r~ A;~N tteN*~i 4 e t I

Ai U, ItC P s sP

a. iiL . . .e.e.e. t Wi e R.el eeee ee e. . . Ct Ite o I
r4. '00 ' 0r CCe NIto

Nt PNN ;2m-Nf oI n M
WII 4' I

II '5 C. C, C 4 4 I

Wit ,C 0 C. w Un! O D 0 0 0 2 04 C 0N 0 0 I

IN

U~~ JIC SI
It0 09 -04 "a-at"u

L.. to 0 .& ! - a
C oIo s' .-W 6t14 . 16 410 Q 0 Q Q . I

I-~~~ .I. a 'a4m a0' Vt~I Me1.t t t.r Vt

9II d- -- -r - N.-
It r4 Itej 1

- Ii 3-13



EERD-2 EQUIPMENT RELIABILITY

I.- U.1 v vli 2II II

U II
II I A . W IIA AI

II

mS 1W 0 ,~,'N - N &A It ?U 01I J FON F F

5I II

IS I II

nj N

5 0 00 ii

I!

II II
SII II

II I

IA II

ISt,

U . 4 . .. ... .

In ca In 0 w w 0 0 w w w 0 w . . . . . . . .

0 0C5 a0oa~. oo oo o Co. C> 0 C C, 0 aaaaoaao0

SI P PP P II

9 N § 0 - 0 Inm . wm-
m 

M U1, IPAI I

ii U C -" I A p 1. It U1% 11 :2 vU CU j I0 CU VC n I n C U I C U C U I n

II 'm.U. U Im . K Z 'mU KU p as. Q. as a as s a a. .C5. U c . c, CD to C3. C, c, o

UJ 0, 0 'm CD IA N 04 to. 05 to 0 0 c 0 0 'm 0 0 C to 0o NIo IA2.. 0 0

It

~N NNm

mD WI-0 GoVS OIAD .N o~ m m -t

m In

InI

If

U -5 .5 .5. 5 2U 1AU

L *L 116 IL IL I -L 'LL LI

fl L41 4ni inin FEE41E rEL4WL4 IFWL L41 r f

U~~1 11&& A 2

IL I ..-.- ... m m m

U ~ .4141 6uu 6 -u31114



RELIABILITY DATAu

"IZ
II 41I
II nI

II WI ilt
le It p IQ UIe. ;eN. N fUN ;eN ONAON O'oN

III

II 11A
II II

uIf

Ii - - - - II

41 &1 41 +
II II
II I

II, - m. +. . . +. +, +. ., +. +, +, . +. - + , + , - II

I! II

II - - II

" I.

NI 0 . I OC O OChO OOFAO O O O Oto 'A 0 A II 0 0 a 0 0 00

II - I& U- I % - *- *- II
II I

N, P.-,r. In m 0 .D 0 m,.,t

It M L.l L.II I I- .. .- .I W ll LI-I I It I- - - -I I I I I- I I I I- N-I I & ~ I

" III

0. i u t J "-- 1,0 Nm~ 0 m + w N w DLM I_,
II II
uh II

|II II

II 
II

L II

II

it 00I

II I-. m . LI I I I I I I I I I I I I- - - - - I I I I I I I Of m- I C
II ~ 1 1 10 0 0 0 01 1 1 1 10 0 0 0 01 1 1 1 10 0 00100 1 1 104 cm - I

,Ii,. . U. I U. I,- "+I-, U U. . U. L,,- U. I,- U. + I -U. U ,. . I .L L . L - IL ' U. I I I . U . IIII !r i) ii) +)) ++

n U% L g ,. t I - ww 'tO, o n r WN U% 'og In w% em C% cm o,. In, w; , , .o.O,.L d . u.l,

II I" II

at H

W3 cmIIMI M I t~ M M- Y N 0~Il0 ~ I CD Q0M D D

If - If

1: T: z.. Z:.0 4 1: 0 ~ ~ M z- ~ . N -c IzI:. .

O AI 0 &1 W AII t

IL.. IL IL A L I L & 1 .I t I

-I--I--l -N - N - N- --NN -- --N -- - - - II-- -

a

3-15



EERD-2 EQUIPMENT RELIABILITY

II 4)
N it

H f 3 " ' 0 ' - ' . ! . !-tI. F. F. F. t. II
a Lo 1-1 IQ le le. - c le N N N. N* 'aN N N- N-N - N z N z N NNN N N :i

II - i, F.'F F. 0 0 l J - '~ u.' ' 0 N - V .u 3. F. O - IIH

c "
II II

H I. II

Hu 1. - 1. Z~0 C C 0' ' . ' L 0. 1-F't L . F'. F. F. L- . L. F'. L-. F. F'. I.
H) w m o w w a' F'- 0). 4D. F'' F' F' F'. F' ' .F'. F'. F' F' 0' F'. ID. 410 W' F'. F. F' F'. F ii

at

I.-" P. ..p . 0 O 0 0 -0 o -.I I 0- 1
HII

II II
HII

CIO fiiI 0m DC n Z(3' ,00 C ,0 c

Hu II

II 1131 11

II cll II

II ~ C = 1 ; W . . . . .- .-- 4 4 .. .- .- - - - - - ~ - - 4 4 4 4 4 4 4 4 4

0, 6 6 6

II 01L ~ '~
ti !I Lc L L L L

II II

tI II

II 
II

II II

II II
II 6 II

II C C 
mI

II w &I

II W C C I. L L I L L I. L L L I. L I. I. L I L I L L L L I L L L L II • •

It C C
II 0-i-ii-ii i4 l I i-i-, I i- =2 i -ii - IW W% CD ii Iu O D i , i i Il0 3 R II

Cm - - -00If IN 410 In

•I fi

It n-1% M C10 M 4 . 51i t I N 0C MOO O N '. C 0 CMJ I

'u In

0I dom0 II

0I V)4 A WV 0 Hk( )I

It0 Ii0 % U% A 0 t I Ii.It F.u . ILO. ' ' CL.'C0- CL & 0.~ & It. CL

-I - - - - - - - - ------ - - - II---

~ H 3 16



RELIABILITY DATA

CII 41r a zt z-oQ 2 00 r zP-r r zP z P r - c zPtr N-r.

co 00 I^V 0' 00
CD4 , C 0 m C 5 .0 C 0 01

IIA 5- II

If I

41 - -4S

55 4- - ~ .- *. -. *. 4-44. 4 4- -4 4- -4 404 4.4 4.' 4-4. 4--S0If

W5 46 -4- .4--4---4--- - - --4 00 0 0 - - 000 0.
S0I 605 U 0,u u .0 .0 IT 1-.-1- . T I

IS z0U L z z z L zU0 zL z z z z II zzzz x

5500 0 0 N , 0 .1 n 0. CD pn r- 0. .0. 'm .0,0g N.0.,.0.0.5

SI SI
5.1 IfI

If cm C CY CU Cm 5u5- vn I

55 4- 4-

NS CD00 M0 (DC000 3 DCD0000 2 2UN

SU S. If
.I. 0. am mm m(1m m A m mm m m m "rII

KIPS 400 10 ri CD (D m0 C0 N 001
W 5In ~ 0 N N 0 0 'ty I N(A K00 m 55 In O 0.% 0 00NN'0

I- IS . . I .. . .I Il I"t"

in I*4 '1P55I 0 c O
W~r SI C S

INI

0 (aiI

~IN
M 0 1 0 u 0

of 2 .2 U 1
F5 FA I FA N~ F FNF FLE -

Z5 ** 'Z

SI0, I-. IS010 t- 1- 0 fo t a II t 1

NaO t VW Coll wI VIW OW C-I 0- N A n w ~ W '0 t . J IIAa aC CPw

0 00 0 (A6. NWI O
z z zN. - N~ . 4 011 . . . ..

z ,zzzzzzzzZ

29 I0
a.U.U.M.w . .- 0 U.w I L I . .0 l .0

el !2 !2N 00 2S222!2!292! 2SI% 9Z
- - - - -- -- -- - - - - -- -- -- - - -I

-- -- -- -- - - SIk



EERD-2 EQUIPMENT RELIABILITY

If

rAof ^10 C.!
0 C2 in C C CC C3C C DCD- - - ,C

ILIn

CAI

iI It
f!Ii!

It II

II ZII3333)333))3333 44033333)3333)))3333 41

it C a Of U w. w. w. w. (. w wU U. U. U. U. u $ U. U. U. U. U. U. U. U. U. C. Of U. f U. , U. U. U. U. w i

wI wII sm m w 0 w w w w w 0 w w m n I i o I g mc 0. 0.
itI. I . i i i I b I - i i i . - - - - - - - I - - - - i i i ~ I. ~ . It

II x Ii
II CD 00 DC I N 0000 D C N 0 0 C c. 000 II
II W0 n0 m -r %I PZ C :e " ON C ic

m1 N N- 0 I 10 i

- IV - Ni
78 M W It

Z O CL0 -Pw IcV IiC

all L- :q r -Ii

Itn
81 1-, N0 C- 0- Cz inN-IT-rmIn :eNC tfNC; CD N ms If

-t3 's C0 In 0.- N e ~ Ow in mD -coO rn0

- 1 -: W31f in NCC-g.OW N NCM n0 0M N.. i i M- . O O C O N O C N O CN4Infi

Li II C II
II n IIt

II.- - II

Co 4a (A ii

an ;I.In1iIti C% &-C N In In-s0vC0C0m4NffGns0mrNCNI C In NN Inn C Ck.0 N 0 OvnN 'tOnu C, s

cc 1 " f

CIIF 1%1 c* - - - -- - - - - - - - - - - - - --- ItN-r t gI t CI r Mr - -4-i

1 ii

m 4N0nCDC*N.*in 4inNN CD DN*.- . N )- - N N- C)-- 3,1

iti

.4II

N c 40 (Ij Cj W M MIV oCo. M 0 C M j M 2 ! In in C3.

- II

. . . . ....... . .. . . . . .. . . . I,

mit 29Z z I zzzzzQz z

ItfI

ItfI
It CAi 411 0 0

iti

it6 It& I I & & & I .0

up-- ' -- -- --- - -- -- - -- -- It

IIf

4- 18



RELIABILITY DATA

CD C C C 20C 3C

It w- w ,

it w% 0' a 05 5 10 U, .00, r.WWNiN

- -- -.- - - s- - -- if

ii~ 0 000 0 0 0 0 1

II If
Is 0 0

wI (aong

It 4D I - 44'g 1 0 I , 0 m
C . Ii

ti 450 54 C I 0 00 4 5 0 0 0 U

x it 0 .j 0.0

ii I, d

ItI
p. -- - - - - - - - Ifil z .'! wi I tI 11 11

II 4 .h . U. .C .. .IA

Il -jI

C-,.-F' 0 - 0 4I'.iS 0 c, m0 ON U' cmgU U C2' . 5. t~ N 0 C5 N a

dL i: w Cu

01 iii. cc4J N

l 0 C Z8 m II0 I ,m r ' - n8 m U% c -0 0

ull - U N

-II z w &U 4i O2222

If
IfI

-- -- --. -- -- -- -

I- Ii. L. L I . 1. L . I
0444 04W 1

00la a. to 49 lo a. 404 )A N. "10" 40a

-it

-Ji - - - I

Cull 3019



EERD-2 EQUIPMENT RELIABILITY

4 m, C. .0 c00 clco00000c 000 00 00 co00 0 000co00 00 
1- LIDLU n ICJV I n I n I 0 ' 0 '0 ' 0 1 0 1 0 1 0 1

C, C 0 , ( (DCDO D C, C 0 30 C CD0 0 0 C 0 0 (D D C 0

1 1 m WI elIn mo c n
ZA- IIG oCO 0 0 D000 o cC5 (DIIWN

to( 0, ; , ;- N F-P .
(D 0 0 C5 (D 3, 4 0 C C. D C

LII

-0 10 0 0 0 II

0000000000 000000020002 C CC i:

4. .4'4' ~ . 0* 4,'~ 4.4114 1* ~ G'~ . If

u 41

ze - - --u- --

It
ca to ca CIO ch cc CIO ca- , -- -- - - - - - - -

CD CD CD 00 tO 0DC) 0 ,4( CD 0 - 00, C3. 1 1 0 r-o 0 C> m ~ CD IO. cot oh
II4 uj0 0t O~0 A - In00 ' N 0 Ii

CD4 0 NG I;

C5 in 'UI0 I(P V F Ul -0 N t4 1- -u1%.- 0 IIIn

it CO 00 -* ItI

E I 4. .J I
- It 41 II

> ItI

IIIt
1- P.: ?%: : :

0 .0 0. CISCYN 1 10 (1

u, If

at I. -I

0 0 cmm - ' ac, , 01 NN NN CD P 01W o UO- NO .cIP

"H~ tu § t- to t 6 1-- - -- 9-- - - IuII

0 0 6.1 P 0 . Oa O Oil

I; -ZON 00 -- ZZzi:
in I& 1 w I.U w w6

on UP - - - - - - -

-3 20



RELIABILITY DATA

awl C, c. 3iiwIII II *C nV

Ii II II ii n i C+ iii
II tn n ~ n n nII II II

-.. ... . to P -C. .

II1- IO Go -0 1p-C In,

W - II a II 0 II

I, II .I. ,.I I. Ii i. Ii II

II N II

,, uo -o o ooo.4111 " ..1 .°o° 0 o 0 ° 0 0 II
II I O O O l II nII

II It II I

II IO I II
It It II II
II I II IIl.J I

"0 . I I H

t > 00 0 4 00 >dev e K O W 0 0 0 1 4-t1 tutu ii- ILI

.... (D " )44. L L 0,14414411 +4414 + +1 4 L *.

at a a 0 a ooo a. i 00&-.0 0 C

w. I9 It II

II II II I

.J II II II II

II It II I

II u ILII I- II I- !1

II II II C4 II

II Ul C II II 0 II1 1- .- 1- , 1 . 1 - 1 . - -. - of 1 ,- 1t .- 1- 1. -I.I-- 1

II II

- 9 L. -t 9 . LI .I UJ 9I -!99W!wC L L W! C!-

to I Cim "N M " m 2"
II " If 4

Itc .U U i .~ I K u . 44 4 U 4 U I4 4 I 101 1 1 1 1 1 1 1 K I
-Nm i m n m m m Mi a-mi a I^ mmmmminm It-

w II II W w 1

" I.. .. .... I ."+ K......I:: i n ii o ,4 • • .t. . I"

I , wU 0i 0 n r- 0a0 -I0 w- -1t wi Nil a c.ca a c, 0 -c,

I.. II - . . . .. . . . . . . .II* I - - ,+ . .... ,,

II ~ ~ ~ C 0 an' 0 n ' 0- N n -. Cl 0 N . -N I

I- I ! II I II

a a a& a& a +a a + a a a. a ,, a 0 C,0 o

If N d e4 U i It

tI O, II -n II

ill z 0 0 0 0 0 Co :Of e l
11 a,141t

-I X

II) II II II

m n N - M , U I~ C It u - c 1
to "r LII 4 C " 1c 1 .- ccGo A

In 0. 0. a- 01K NJ CMK 00

II" II N0 a II N 0 a

I 0 , 0 a a aGo2 0 a

UiI. -I- - I. -I

01a a t-.OO a. .ai a- a- ce

- - - - -- - It w I c

II~~0 *u N II I . -'7 I

W~~~t a41 I,111I 10I

II 4 4 0 0 2 01 N 0 0 0 0 411 4 Il 0 I U 0 0 0 ' n - N - F.I. I

kI kU k 15 'c gU .N 11

C. 5L 2l II 3t :2 1- 1
IIt 241 IIL I U-

us II OL ALII
of I III

II it It I
II II IIof

COG P4 tI CCC, t II

II C WL~OI~~tC 414-C 1L - - ---- - -

II 41 0CCCC~ 0413II 21



EERD-2 EQUIPMENT RELIABILITY

UI, I^n~ UIIs/ II -r L n I I n I l IlIla I

01 rz a000 1 0 w w00 r- 0 ww0c0w0 w0 0 0 0 F- 0.l- -0 Ioo it II Cii

MS -0 I t - I I- w 0 I t1 r 'tI l ' n1

I- I In o~n II I- UZ-u In N 'tJ1- InLU I In In u-.1 N 0
nI ChO 00 C> 000 0 0 0 0 000> I

II m II II

wI I l0I 11m II% % IIm IIm- it

Ix 04 4 ~ C I 0 w A00t

IS uj00 I c-I

WI W EU EU EU EU In (A (A CA EU (n--- EU(nU E U E U

It ItI IW l: l Li " C i O
uj t I 11n m 0 P,0 - 0 r

m I I - to C% -l "I It m nI-

11 ILI
-1 %u I:) EU C)4.. 0 CE)U E E U 1 1

T, ; - 0 -j IIl 4 - - - 0 - 0 -I . .- *. -' -' - ,

ItW Is I

II 11S E E of 11 0, Ili 0EE E E E E E I

0, I rt 4 1 u~. - cI 00 ' -'t y ' ' $ 0000t*j sn (NJ I

L~~~lll 10 11p4I cm- Ili0nN CI~~ 0 - N "It-. ~N
- 1 "; ; m I I,

p1 II .4W 1 IDI A U

UJ I LU If In

04 l IIjW

11 If

ofI' 0. 41. w & w U W 1U

111 iiIn LUI

It of

a. III aI 40 11 m 11 o l I
-j L. L. 4- L. 11I. L L . L . L. L

L. L If L . It

II 2 In 411 411 11 4 -C3 I PI0 0 1 -i

Tol 1/1 Ia (/1 0 II

it Z;X Z)WEI
of IL II
mS ... toI .J -
If 22 55 t2r

to Lu - LU - -- h - - - - - - - - - - -
ofISI

II I3-22



RELIABILITY DATA

:I le 1 e r 2 r0 -- r! 1-; i 2 1- N 2I

11 0 n 0 Io"C 1 SI 0 w 0

ILII
IIt

i: x 2 2 , " "= - 41'I

itC ( 00) 0 r 00 0 0 0 0 0 0 w
I 0 ' 0 m m a L I .C L C m 0 o L I L m 0
(ItI

III c
U-) 0- w I00 o )0 U V )0 0 U A 0 U nU)I n( A( A o

IIw 0

11 0 n 0 4 4 ' N' I N " 0 00 r^ ' % 0 Itr n i L l
In4 4' 0.. In Z8. & Z8 t2 Lt 0, 0n I. 0n o 10 0 No 00 0. CU C. ina .a . .a .a .. a .a

(U 11 I
01 ILI

UJ- 04 04' M' r41 0 ' 4' LA' 04' 04' 00N4 000 04 ow, ow

a. IN It ~ wm m 13 In w N m CD 10 In w m m w ~ i
It >- -C CAI- - I- - I- I- - I- I- I- I- - I- I- I- M- C4 S-1 1 S .SrI.S -S- S

NJ 0 0 0 0 0 U O0 .N O O

Off2 .O-0 CD D C C CIQ MOD 1 09. Mt NO 0 01 Cl 0. r4

H 0o 0C02.In 0NNN NU9.0.t2 N rc .-. 0,c
mN NI m Itm N -L n '

It'
In ii

it uirP I _ 1 0 2'
cc) LU Iz 4 n C , 0a." C C, M- a. r~l 0 0 0 0 0 0 0 0 0 . .N 9 4 ' ( h0 N .. 0 .' .O Il 49c

In mh n N- - '0 N l

NiIU p, 4' C,( D 0 C ,C 0 0 D 0 ( DN o

Oil C. < . . C In. . . i .0 m 0 -. %0N.m.m N 1 ,0 0. 0 '0 r, I0

11 of > * 1 N ?I 'r '0 M

2.C -i. -- -C

-~1 ii 1,4 1 0 do0~ 0 - N' - N.o. 49~

I:- IF

IL (. t- I i

4 ~ ~ ~ l of lik (. 0 0 0 11 0 111 w'. 4 0 w 0 0 0 0 0 N N (4 0 0 0 .~((I
> >i > > >S > >> >> i

-~ ii K4l,

to u 0 aI0 A '

(Il ,2 r r 'It G o Go g 0 0 n ;
It I

3-2



EERD-2 EQUIPMENT RELIABILITY

1.- 41 a a
-C C.0 C5 DC C)C 0~~l U - 0- -in L InU I

If C5t C5 NOf 0. . C5 -~ N5 V% ' * 0 0 0 0 N N t5 t-t1%I . a ItI

N~~~~~C 0,4 -t 01, N O O N N 4 , C0. 0' 0. 0I%141Il1% ft 0 O O it

j - - - - I I
to 0 c

-I - -- - - - ----- zz Z 22 i

II 4' 4 4-4 4- -*- -*-* *-* *-*- -*- -*- -*-* *-* -*- it

0000000 00 000 0000:

it W 0 O 0 0 W W W U LL IL c- IL I IL. IL Z I I- - ;:Z 7 T itlIDPN0 r - N nC D4 If
0D 0 00 t-0 I t

'0 N t D n N ri0, nONtG.No C5 r4N it

%I m 2'' 0V%' IC ' C 0N ;

-I L IuI~
a. 3 N0 NO 0 C,.. . ,C C, 4% C, mt 'm 0 0 0 0 0 0 0 0 0 00 i

i INS r- . 1
'm C. CD5.41

11 -44 -J' -0-- -- - - A 4 N 0 0 0 0 0 0 0 0 0 0 0 0 0

407114 ell 3 1

11< wrm CMNO fm0 N t ~ e 0 000- m m n

1w4'*v ' I"it
II0c ) 0 M C, CO W,~N ~ tt W

0CIt 0 5 r 0C : " .
II ~ 1 . . . . . . ' ,I

A i 1 N" U 4 0 0II 0 m r-IN 0 0 0 0 r &I 10
-J 0 %i NeI14 .

in Om "
it u

it
II m D 5 0 m C CD 0 C :CDC C> 0 5 Dit

U) C, 3, 00 CN0 '

usI It I
*0c444 41143 04)00 045 420400 I m m 0 0 r00004500000000v y i

t > ml 11 40 45 "% 5 0 4
If 4- 4- r-4 4- 4 0 4 4 -

If

u go I.-I.

3-241



RELIABILITY DATA

HH

II II

$1 ,WU11 I n1I ^V AI ,U nU AI WW( A UN(AA W% 11%A ~ O. -A I

II I-II

.1 0 M M M 0M M M M m 0~'' 'o' C3 '0' C, C, '0 C,0C Oil. C D D

1. E
1
0' '00 'o 'o'

II ni
ii II
El iI
El II
II CiC -- - - - -------- - - -- - - - II

iia 0 0a.a a .a. 0. a. a. 0

IO°

- - - - -

ItI

. . . .

ii w - (m m- W CA ° (A. U (A

I I -w
M O C 0 C o M '0 C 1 1 0 O 0 0Co10 I

a. in UN 0 ND ND Nb 3
S! *--,~ -W% C, I' I-

w f - N 8 c- NU-*O 1 r C rPL-M~ N I 0

Wi U, In Iy C, v v 9 01of IIl I

If 0 ; t - -~ - In In

> CA>: 0 L 000 00CD0 0 00000 C.0 0 000 .00 00 'o A~. NANA.-*'M
,. 0 0lpo C. if

E-- M m ISM P
U.1 1 0 I

0-ii4 (

I ; a z

u 1- 1

M H M N (AWN (A (A *MN* '

1, 0 I

11 -j If
ca 1. II

H It

UN In VI

H. &. U. w 0U 1- 1. 1 U
HH H c t

H ~ ~ ~ ~ ~ ~ ~ .1 -C 4C 4' 4C 4C 4' 4-4 - 4 '4 '4 '4 4 '4 '4 ' C A .A A .A . L A . A . I

H 0 6 0 6 0 0 6 0 6 0 6 3 6 0 6 0 0 0 0 4) 4) ) 4) 4) ) 4) 4) ) 4) 4) ) to

00 £ £ 0

at .22..::..

41~~~~~- E 0 -. -. a- -1 . . - -.4 -41 " 4

. . A. A. . A. A. A. A. .A . A. go a a .- .

II - --- ------- - - - - - - - I- - - - - -H
IfH

3-25



EERD-2 EQUIPMENT RELIABILITY

li .I
II II

II l ~iIa 000 0 NN

II w II
II -IIII I I,-I

2 ' p , - N !i .0 p...00.0.-N f 0t

ii II

II If
ii ii

SII II

II II
II |li I

-- II 
IIII II

II

II I

II " t " . L- " " I• L . t- L- L • . L. L. f . . L. I- L. L . . . . .L . L . t . I. . L IIm & o. o. a. C iL& C . CL 0 0 ~ .0 0 0.0. I t.9L0.a 0 0 & 9 C C I - L L L L L L0 - 14

II ( II
III

II II

II 3. . II
I II .II

II II

II II

II II

II 1-. 1-. I. L. I L . 1- 1 L. L. L . 1- . . - I. I 1- 1- 1- L . f . L- 1- 9- . L. 1- I. 1- I. I. L. I.

-< ; o o o o o o -o -- 0 o o0 o00 o0000000 o000 o000 ,-o00011
-I II II

,," "- U-'U° U-°U- U-U ' " - - U -'U U U- -U- U- (0 - U- U- (A w (- U U) II

II Z Z K K Z K K Z K Z X K K Z Z Z K Z II
II -II
II nJ0*i 0 0 N .rlI. ~ 0 4 I Il N ~ U N O . . 0 I

II I

11 . W Go N . . . . ... .. .. . ...-... .. 0.. t

" mL

II UJ II

K 1 4 9%4 N t C i1.1

Lu it I Iu

II 11 - - I
o wi. (% II - m L n c 0 t0 n

00I Nn 01140 ^ 0 1 Imm iIf 10 C O C 0I n
II CDCL 2 m 0 -4N-e m. m -

mt, Go 01 0K 01 0 C . 00 00- 111N It a 0 SA P.. 01 P.. m L t; 0 %4 1
WI - . . . . . . . . . .I

It

if . rzl ,w 0 0 mI rL
of. I- 41 n S D;! U m I 0 , z,! 0 .

cm 00c mry m c ~j L t IN if% Jdrif%0 101t 0

If -j
caN 4* N Ot miP-0 I

-C 01 I CD .- Q CDN to CD 0 00 4 D I0(I0 rlN W 1 W n 0 c
-J It I

file If

it It

III --I II, 0

it Lu If

II If

a, I,

If I
It

16 16 11-' 1-4 1- 4. 11- g- I. t- g- 1-4 14' I ' . 4 4 4 ' . 4

II~ ~ -'- '- 4- 4- '- '- '- '- '- '- - '- - '- - - - '- .- '- - - '- '- '- '- '- - - - '- '- '- I

III. I. I. . . . I L . . I. I.~ . I. I. L LI L . . I. 4. . I3-26 4. I



RELIABILITY DATA

" NI N ?, - c
It II
It

"II '-s--s..... .... .... .... .... .
Ii I

"

II-I C4 tLA. I". .' N oI''U o 4z S2 (If"'LAO 00 N N O - I

II I!
U II
II II

W CICCCC0 CCC 0C4 0 0 0 0 C00 0 0. C

,, 0.0 0 00 0 0 0 ooooooooooSS ooo o o o
'44--°4- -44° °4 4- -4 4- -4 II

ii0 0 r or-0 00 0

4t4 II" ° IIi t

II

-' I 9 1 . II
aI0 0 0 Z II

.Z* 1 Iw IlUI N 1

n"n o ch i . . C 9 . o .. t tM. 9 . . < . It 0 ( . . . . .IIHm * 0 0 y 0 V 04 0 0 000L A040 N fm 0 0 N 0 0cuI4044

u, if 0A It N 
-; .

U% 4:1 1 1 I~N n 4 N N Nr)0N L A 4

Is

K3-27

- i iAimmm maammN

.IC It a;0yC

-I

0- IlL Q1 NOLNppAlU1'0C .0 N
V0r4 -tWIDI M It MUt 0

I! IUD I oIje
1- 1 ,0

04 4 co In P ; ;I 0 4 '
HO ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 W4I10N0 0 N . Nt 44 l ~ . 0 N A A O 4 N

01 IlL InU,1
ofJ II
- II ~ Gel

it I

ItI

No Fl F- F FFl tm
1 1Z:1 Z z II-

H 4 L 0 - 4 N 4 LA - N 11'0L- 11 N1 44. LA 1- 14 444 I 0- I-0- - 0 0 l I

ofOf 2t,11. 1. N - :1 >V . QO r ->. 1 ' >AI
I do 0 OR 11

it I

II ~~~~~~0. 41. 4 4 It wt ItI. 1,-4 4 4 4- -

II ~ ~ IC 0. =1 - - - - - - - - - - - - - -- It 0.t~ It I

- - -

H 5555 SS3-27S



EERD-2 EQUIPMENT RELIABILITY

W, in uu- In I

ro0 ~ P-~.'i- 00

w 0 I I-IN N t In 10'0 0 r-- '0 0 '0 0 0 0 '0 o c '0 10.0 '0 '0 p

II 0 II
II IN

ZI Z- 4i4t- 4
II (hi... ~0'0'0'0'0' g~ -Z0i~ ll~

m & & W0~T . m No N & a 9a 0 0 0 0 00

0000000N
Ni i

.2 . 0

ii i
Ii 5 5

ii~~~ aoao 55 1 10 Co 0 w Il c w cc w Il mc c i

- - 0" " ? m mnIlI

cz c

0.No A 14% W, CC C, W% ACC -, - -2 -m -,C M 0 C C 5C,0 0

;a. cy i Ii m m minm 01m m m m m m

N 0 N '0 ( 00 0 I

1- N 0;

31 IN i

uD ii w fI -%Ito to I& 

I-

10 .1 ;8~.tAn000 00000000000000000011 W
K I t i n n . .C I~ I

WON In U% L U1 4 m f

isi

It II
uii

Im is =
-Ixi

No * nus nC~ n r 0, Nt tr InI Ic
mu cit N I
ii u.1 .

Fi FI. FF L L p FL F-4 a,-4 Im4 m-4 No

INNIi

No4 '4'4 '4'4 '4 0 0 0 10 00 c0 a* 04 0 0 a 0 IO 10 a 0 0 a 0 0 m 0in

No -a z z
No do. U *U0,U * Ui

IN

3-28



RELIABILITY DATA

I,_ *.11 41

ii I

oo 0,0 mo 0

it II

a- CAOO OI CA 000M00 0.- 000000000000. 00000I. 0I.-I.

II If rII 0 - .rz 0 -

If Ill ILI

IS CA

It I
L Ii a, N 4 -. 7 4 ' I

'a 40 CJi o 0 t0 o CCnm

us I
It Ki *. . 1K 0 . .-
II4 4I 0 4' ' 4' 4 4 . 4 ' ' . 4 ' I

00 4*00!! tiII!!!ii!!!!
II If

IIL NII

itOi

Is *. Ii c)4 4)4) so s s a a m

Lj L. . of Lu La Cc to L L
*1 _l 4* 4 4 4 4 to 4*4*4*0

cc* IC C C C CA A- C C C 4i

OU toI ii L & Lm 0
II ,.K~~~~~~~~~~I U . X I - U .U -= K .U .U UK K K

aI go 01 K0 4. 1a a 0 a a11

.I It 2 2~ m IV 1

-c II go ;z 'a u 0 II U .Q&M

IL ILIII
WI WY C4 WY tyr W ,W a 0 0- a'

K II -J W II . WI i
C. I 6.. 0. .J 0 0 . I O O O O O O O O O O - V I O O O O O O . V I O .0of

I- * K I I O'~ O ' 0 i
~ C~l Ii3-29



EERD-2 EQUIPMENT RELIABILITY

UI on Mn onof w e0 00 G" 14 c
1- 1.0 UN m 1 :00Go t

-- -- -. - 1 414 1

Ii~~C 5i .2,~ ~- O~P~
13 Z0 000 0 --- 0 0 0 000 0 00

if 00 0- ' V ' a~' ' 0 a
%N . .. of ..

cl. I 00 000 0000 0 0 0 IIII in0ac 000 0 000aI 0000ai nm0000t

a a0
cI c c cc

0I 0 .0 .0 0

IW 0 UJI II
foodI

1- l 1.- 1- 1- 1- 1.- - 1- 1- 1 10- b.- - 1. 1- - l 1 - - ' -o I

z (v N ) ) ) )6 6 6 C. 't on C4 Ln on 6))66 C-4 cm CDP CD m)) 6 pm In C. in 6 ) 3

o M e& cm ao In s4

II 6) ) 6 -1

0 It o

II I
II I

CO!ii 81 0 ,C .1 CC ,a00 CC 3 3 0 00C D 00 c 0 0, CC 0C

cc it W U. U.1IL KI
I IL I.- to 'm C, C, .'0 1 N -N . C . IL IL C2, IL MIN N IL.C DC eCp 0

im I-I.44HI - 4- -- -.- II. N - - -I I I H N- I- 4-4Ll
IIUZ K ZZ ZK Z ZZ IX K KZ ZK X ZZZZE II n

WI, ii f M 00 00 0 0 00(DC,- 0 -C N 0 a (3 0 0C3 0 0 0~I
0. ofn 

0 . - l N C N I ~

U -j I.-.l ~~--I
I: M

).- II .

It 0 . I&

II It

of Ia a-. N aII~I~n0&. 0 ~ n '0- 0 a VL.1of II I) L'.O 01 0 C n' I~ a,~- 00 La La L .I.I

of H4I W, .- - . - .- g 'LI
of ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ UI a W 51 oaaa *1 -3I oIa 8aa. a.

41-'O 0N N, 4114 -
N N IM 4

.4 V v 4

-IIr 4 %, 11I Zm 10 C' 1 % m
Wig l O -to

of w z

II3 30



RELIABILITY DATA

a I II WO OC 11, 1

Vit II 3

ItI I CNN
an UI ,.n In In a Aw If

CA004 0C, CsC, GC a 0' 0'C 8 o

If C

N0 0 000- CC r- C If0 0 C

9L If

II ~ ~ i W L L L L

U, v v 0 LU
I.- .- :: Z: Z-.-oo I - I-O S .!-.t!!p i4!!0200.!!

ILI N O N I w 0 0L 4. C. L

0 0 CA, CAP II 0A F-I

ne
N K - U a 0g I&w - A ZX t

frC .'-! -!9 9 9. .. . .

't Az 2 -

LIt N CO NN -

w i U LU

0. ~ ~ ~ - 144i 6. 14 124 64 64 141 14- C2. 0 .D 0o 1 46 144 14141D4641414142 C 0 C N C-

1: R

LU ae , 9 il

It 44 .11 "W C 't C3..444 N. on01

16j N .16 i I
II INS LND N N N A f

-1 66 It
66 l6Y 46I

3-3



EERD-2 EQUIPMENT RELIABILITY

it 00 II .
00 1..1 100,r ,w1 1 1 0 0

to CC00)0 -I 000-go -oit 0 0 0 1- 0i
of "I I.- n il

00 41 0 u) 00 "1 ix0
H - 0 -0, 1.- 0

c0 .0W 00 to.j 00 11 - .0 I'O C 0
. C, ,0 00

it i
00 J0 0 cAJ I

If -C
00 >0 II Oh 0

cc00 0: t
00 C 0 4 0 o 00I Is

00 L 44 II 0 L .0 I0440.LLI
0

ac 0 (t)
Ul 0 Z-0. Z 0 H 04- w 4

I 0

I- f- 11 l 1 "rg oooooooooo,, oooo 0
U.0

0W N 0 a. 0a 100 C n c 00 cc 11Ni

1- 1- 1- it a

If wII zz z zz It

, 1 10

-j 00 030 5 0 I I, C.

00 O 00 - OhII

III o I c!:

,, of ,, It

7 < ,! S ci ,,m0 00 40 m 0 m C.C ) = 004 Oh e t 00

It

00:,. 0 0. 00 0 11 001

i. I0i 0- 0 - - -0 - 1
H0 0- 0 X:

,' .. I I I "! : l .. . .. 0,
is i 2I 8 "a ..t

of I n l I a

If II 1,

H Oh a 0 O Lu. , .. 0 3,
1- to It "I 0 0 - 0 - ': 0 0 r3-

-9 ItOC

M of mu 00 ii 00 LA ii

- 0 c, c, s 00 t 00 . 0 0 * . 0D0I::0 
00 ii 

iiIn
44O OhO I0 of 0 HO~~oI 11% iiw c a0

00 00 00 0

a0 of0 - 0 a

a0 F1 F 00 F0 F4 : 00F F

00 u -00 u 00 If c

It it 0. A.001

MIO U) h Ill m 11 10

If 0 0 c o o . m00

III
of al2)-- - - 4-0 844 4

U& C% of' w " 0 Is4 %0I'0m o
It0 0 40 0 0 0

3-32.- .-.- 0



RELIABILITY DATA

II- Oro Oro II,' t l 0 I "

w C3 a '0 oz
I- U. pn I- sI 3

If 1- 4 4 v C, .1C, NflI NI f2 0000 000, CDi 0000000000

ii it ii

it I- C 11 (U (U Oe iia OneC IU CCo CC c- ; 'I,

if C m 'a m I
to000001 0-0 0 00 0 1

Z ZZZZ is

CC I - - - -a a 0

00II0 00 0: 0 I 0

to th (
U.) w WI - - ii I

11 ILI w~u 0' O O CIw 0 0 ilN i~V N ' 0

N ii <I - I
4.11 W x to UJ '1, W 1z -

0- II &NJIO IIO0 CO M a N 0 -t 0' O 00 01
iiz z: NNN zzzz zz z

in If Cy II44 (m 0 , 10Il4

II 03 w II 0 KI

IC. II C4 mm
w I K 3 I h 1 It two U)

of: ii .. 9o

L 1iL CILI

8-- If (U mi gM In mI , , C
-C of 1- -C0 ij IV NS 11 C .- N! I!I

(K V (UK WL "i n0 Nt Sin "ILI SIw

40 il. Cti 00 S I W ' .u0 VS- ( 0 0 0 55

Ci C3. 't Ii MJ 00 .K .3 'a 0 I C 3

it ILI w iC 0
01 IS i

0.~I> I 0. L LiI 0. I .U .- - - - - - - - -~ - i

of 0- m G- t
C CUP 1 0 CIO -Cw- 44;rZ Z 7

at (U (aI ~ I

4.1 It, a- fw - 4, In

cIio foI caaaag oo""MUl

II 0I I 6.( (U U U U( ( to 'm 'a (U La (U (U (U ( 0 Il % .5;11,

0 ofI -Z CO V C IV

ofN IN N N IN - IN NI 4I (j ~- - - - 4 4 11

of 161. Moo us - - - - - - - .-- - -

3-331



EERD-2 EQUIPMENT RELIABILITY

I'- I o oo 0;2 -0 0 0

CA ICS S~ ie CC! co o a corCo-c
It 1:0 ' N 0 N ' tc

C-j at r"- NN C-o N'. N 1Cca- f-lO

CC I

It

r- c- c- c-

.20 0 00 0 "4 4'

>I >

ee

m.0 0 o o8 o o o o a a 00

CC- - 1- -" 1

S 0 0o 0 0 0 c

C u C-1-C-C--C C IC- C- C- C- C- C- i o- - - C-Ci-

CC zC C C C U. U. CA A AC C C LC LCLzC CA CA AC . CI X z z z z z z

"i If .. .. .. U. XK U. K. 9 9 9 .aU KZZ9a C-. L - C

CC 0 .2im m m m m m m m m m m m m m m ml m m m m m m m ml 0m m ml m ml

!on

n- - - - - - - o o C5 0 C3 C - o o C m - C
II C

CC o cu, N ' C C 0m0 A(,00j Co, 0 '0I

CC .. .. .. .. .. .. .. .. .. .. .. . .... C

iC In , CO0 00 0 0N 0,o0 00 00 '0 00 o 
o  

o

c,,

rvI
WI o Lu I

to 14 N f n m %* t c 40 C, 0 c0 ' In 'r , L% Ill t ' 0 C.C. r 0 0 o 0 C
a ''0 A I ,A " Ng L 0 'r C,4IN p L-

IL

~'.cc; 000 0 0 0 0 11 00 00 00 0 m; 't o00

iit

C, fu N :o m ' I I N o o oI

_j If -y rCCjcl

CC CA IC c

.. ..CC... .. ..C. ... . !

CAu oC 0 A Lu

L: 10 coll l 12 i ,
IC 0 Lu I C 0)

- 0 C0 0 CC

c1 IRS CC a 0

"m IC L - C . N N0 C '-C

.J '0 0 N "C
mel -A 0 - - - --- Cmfm 2: 2:

U N LuK N NN3-34



RELIABILITY DATA

4 0 0 0 00 00 00 000 go0 .~ coIllcIo o
10 a I

it uJI sI 0 i n n n: 2 C

U.1 1n0000 00 00 N000O 000 00 00 0O
It In I , , -

1- C: n' IIMm . 0 n1 t

WIK 00 000C C 0 C CC 0 CC 00 0D CC 0 0 1 0 0I

II ~ I00 00 - 0 0 0-' 0 0- 0 0 0 1

of 04 0> , 0 0 0 0 C 0 0 0 0 0 0~

rIC CC C C C 2 Ci2I 0 0 0 0 0 0n 04

ot wJ C C L- I L. L C CL ~ L . LL C L . C
:3 W W W11 1 1 1 ~ 1 1,1 1 1 W111 3111 3 (A U) (

II 4 IL IL ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c cal~~~nLL i n~llf~I (f0l I ifn lf L m4 w

j a. .m m. m' mm 9 m mm mm m 0m mm m m mmt C, mmmmNo In N rKK K KKK 0 'K CNKMKNoK0,KKmm KZ I

c-LI* IICD0( 0o ON a C) Nic~n nS-0,tI4~o (a 0 1 N 1 1 D0 0 M, AII -
C- II r

CDI IA 01. 0 II0
Lu In

II cc n0, N In i ni I

Oil CO

I.- I n I I 0c r11 IN i (j i Wt- kA r 
Inn . f

4K11 0 -U CD00 0 a. 0
Lii 0. K0 0o0 1 Un

IA 1o0 In LIIS iC

It1 0 J-I

011j W 0.-I 0 CD, ryi CD00 m0 0 0 C, 0 D C) D CD C5 0I 1114 0?01-r. inAIli An-. N O I

M 40 0, cm C CIDM 0

0n (D UJ1 o N In

IIxI

I -z

It .11 IIc4 c c -K w - Cc C '

5I 'Z NZ N ---N -N .1l- Ito of 0 a d l cIk a f 1

to aW1a444444111444444a4a4a444a4444441
to aI

onm rum )nm R- I-. cm NJSC O I'm. C-- ~ - - I I--I

IIr m r wr qr v r u e r yt oy r YIm M ( y N o n f fw n p

Ii 3-35



EERD-2 EQUIPMENT RELIABILITY

II

Im II

II I

II

II o'0 A 000000tonoo femO. .'000000'00i
CD 0l CD 0 n 0 c DI0 : DC )c) , DC >C

.j "I ",p)p)p) - - - - - - - N N j N , N m N N r m m) m4 m4 p4 p)

II mOmOOOwOwOOOmOwOmOOOOOOOOO 00 Ow011I)o

II 0>

II I)II
II - II

II = 0 00 0 (U 0 0 0 0 0 0 0 0 0 0 0 0 a 0 ( 0 0 (U (U ( 0 0 0 (U (U )U 0U

o.CC CCCC CCCC CCC c c c c c c c c c c c c c c C c C c

" ~ z 41 - - t-"I-, il i ...i oo o o ..o oo o o
II O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

II)It 0u us..C C C I.. C. us us C. C.5 .C .L C C C C C C. L L C. c- c

; It m - - -- -- - - - - -. . . .- - -
Ii

Is ;" " D .C.in 0fi'

II II

if 16. m 0n0a00 0I00 0 0 0 0 0 0 0c (3 (U (U 0 0 0 0 0i P,0 (U oU (U (

i . 9 cc 9. .r.O.O.. .:9 9 9 9 i i C C C C 9 9.2 "
w isIi - I ond 4- 4- - - -4 4 4 4 4- - - - - - - -4 4 4 4 4 4 4 40 4-4-N 4 - - - -0 in

t1 1- "I i 00000000In>it000 0000))

"It . "I a 0

it 10 141 "C.C C CC

II II

1 If 1 .3 0° - - " - I - rl ° ° o ° -o - 4 - - - Ir

II -off

) ofIf

g..l

2 41. lvI 2 !' 2Z 2"" 0'

.11 )0 ... N .OW- - 4-. It .n 0N4Wp4. )00000.'0-Ol-t )
0it . m 0- I 0 01 n w .N4 .0% M . P4 .40 cV M M 0 oN In1

toI N.N -N 4) N -I

IIii i

.c to II 0 4 : : ~ 42 D c)( D n 0 0 0 0 0 0 0 0 0 c

LL, If V

I) I

ItI

of) N- N) 01 w - 0 e v nI 0 c m N'

of cm Ia 0a I m 'a 1 0 , J D i

of) 0 0I

of' 4 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

of o-to-L &0eU to- IN'P 0 E NU I 1N4 0 a a om mm0.N4offU4. CImp. 0 off I

I, I 0 I

41141 60.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0))

il II -N
If 0 '0 tov v 0 0 0

m nI' n ' I
I, on r n o n I e n M m tim m in

of .. 4

I3-36



RELIABILITY DATA

44 co -'Iol:CC, I

0 O 10 00 W1 02 41 . , m I
CD CD o )CDI s s '

0 r.-i IT, ullN Ln 111

4/1 Iin cn

-M -M -C -- C -M--' ' -4 4-C .4 -

IL l O(U C C U ( U I U ( U ( U ( U ( U ( C C Lo it

.0 .04 ..44 4.2 .- 4.4 .2 4 .4 11 a-0K 0 0 00K 1 1

it 4 44P a- 21. K aI KaL L L K L L L & L Ha w 44)144

0 00
ael Wn In (A -.0 1 im ( n I (a ca (A (

w 1I - L) U Q 0 0 l'-.- I
w~L C. Cj . L. L-

(A' (A Wn Cfln.' (A (A CA V)
CC C- :it KI i4 -C - - K U X N u K L C.

If ICL( co o c ff o o c if0( ( ~ ( ~ U U U 0. ca co c ca co II
- - - -- I - - I - - l'- 1- 1. - - if - -

If

N C 00j
N. C DC DC DC D0 ,0 -r . m C ,ot u0 C C DC

4In IIn. In n N N11 ;
Cn >.. IM II 44 I

U 00.--C>(Z)0 0 00 0
coo o o o o LII 0 0 0 m; irk C O%

II~ V) . -tnU ?I

n 11 0. P2c co a. ~ '0 '0 00 CD C. pqp n m i - C

It I
It It - - N N

(U 4 0 n LU 410 .1L 11 I lU

4c11 0 LU n .) .D 0 (D 0 CD . . .DIt.a.. . . . . .CD..LU
it . 0.f. rlr1 ~ C', CD "I00N 0 P 4~ 4 1 NI L

w1- 0L w~N0 n t

rl4 0 m I 0 jc L

-.1 PIIs 'il 1

( ILU r4 LU LU

>U - - I LU >

01 N 1 -
0 -- - N K

4 o 40 40 0 0~ II toU 4U m m LUmOOmO. w lx

L - T T .- I It J L - I . L r L 1 U

u0 S . K (U (: U-- 1 S. I -. 8. 8. & -

.4 If'  f, - I m

m toU g C 
0

( ( I of~0~ U ( ( 0

*~~I-l0I 00 00000 iI- I

NU 911.4 4 1 911 4' c' . 4 4 . 4' 4' 4 4 4 '0

in W44 In in in ( (U % INSl cm (U IV ( I r mU " (m (U (U410 C . I
(U u n in In mI In r., IIu i n P " ' ,1L

It it

3-37



EERD-2 EQUIPMENT RELIABILITY

V% UNInin in UN iti i i i n ~ - -U, W
u xI *0 01 r-. j

P. - wI- .. I.t .t 0 .u 10C 10i i-m 'O 'O N '0N1&,.t

. .0C DC C 0C 0 m Di C i 0 0 >I C

<I -- -i -- - - - - - - -

II ~~~~ ~ 1 Mi- M 10' r- I 0 N O N.'O N. i
II~~ 5~00~0i 5 ~ N O zrr-- zII~ i- 1Ii2I

MIUI 0000000a 0 0000 000000 00000 0001
L. L. L. 1 1 - I - 0 . . L 0 1-0 4 0 10 CO 1

ii 0 zI InI

II 0.

-. 0U. I-4- .- i -- 4 4' 4 -

1- 1- 1- 1- 1- 1- 1- 15 1- 1- 1.- 1o 0 5 - 50 CA ca
II z x z L L zI zI 24 L 1LLLL4 cLLLLLLL GL I

LE 0. 0 0 0 0 I 0. 00; I In 0 It0 0 0 0 0 0 0 0 0 0(:I 0 0 0 0N

10 C Ct C II i " C C C r ' I m tP

0i 01t 'r -01 01 0 't 't 01 umii
IiJ M 4- M- It Ii N 4S 41 414- 4' 41

ii i-u u - ii*-.-u ui

ii 40. IL IL Ii 4) 0 0 . 0I

fi C . m m m (A 4 . m m mu mm i m m mm mm mm m m mmi

8 ii I -Ii " 
i

IW I t i n N l- - - -n - 0 - n - % - -n 0 -n - -Q 0 -ni

co i a. ~ '0 't. 'el Wr 02 N m m 0t In 04 CD 0 -t .0 N I 0

1112Z o4 14% .4 Ln ' m 0 O0 C I o It fl. tNI n t 44 ci I I.- CD

.X11 0i Lu I l C " c 1 l C l l
Xii L) :: IL -i V VJW inV I D Ni

ii L r r ' "n If ms mo mN mN InN I- NY il
it > - - -i-

-It 0 i i

CD C. 01 03 C.0 0 0 Di D C.C ,C 0 Ufm C Di

uu iic a.Illa ~i
01 01ii 01i

m~~c >1 W11 WI
It.- Wi.-tO '0 0 lim Vi~ -~n V'.ti 1 %m .~n '- - 0 '-~n
4110 i- -t. NNL00 111 ui
-a Ii-n41I0O 0 O I- e 0 .. ' o * -. O O * - * m o 0 0 * - i

fu ati to IIm o m m 1 , 1 , 10 0 0 l m i

IV1 40000 1 to 11 40 0 0 0 .0 000 1 to t it
WiI 00 .0 ii 00 4. 0 a

41 aZ* I= WZ1 to 0C 0 0 o
aI 2i -a- 0- 0- 0- - 0- 02 - 0

is == ii C. IN Ic y N

it -> u- - - -L -0 ~ .' - i
II W n~t* Wml. in it

- .ii 3-38



RELIABILITY DATA

:t r ;e o ,-,-.-o o o oo o :

in IIl o.. i &Ul NU I It ri

II W I.. g g l l l .. .. . % ..II,

,,f o o o al 0 l0C C D,00 D0II . ~ -II

II nI

II I-I

II W 4

0~~~ 1- i EEf

a. '0 00 0 0 'M 0

II I

I 
"  

"J" r , !"sr "Z ,r 
"  

1; ] !" " !"Z Z I Zt 1,: 'Z
+ 

'r s J'] ,r ,1 J ,r • ,rZ T

II I

II I
II .II

II UJI

z I., n )00t 4 0 4 0 to

IIe .4 4" 4 4 II

II 4. 4 4. 4. 4. 4. of*

.-- CC CCIDI DIIIDDI

e- IIU

SII K t.J I 4)6 1I"1 -

II I- II

II A IA IA IA I. A. - . I. - I-A I - .- II.. ..- I. I 1-I. I00on C.C I- L II L . N NLL 0 ItLL I- N ICI NL0II m0

II Wflh(l lU ( (( ( ( If( ( ( ( ( ( LACACA((fl( (fl( ( ( ( ( ( U
II II

It &- I- A1 I 1 - - - -

IC N - .t I - .t V- NY UNU an N

a 1 0 on

II

... iti

N N RIfII 00 D , 0. .c.... 0 0 C)DDaQ00 0 0 C5 0 D DD 0 ,,,,

I II

II II
II II

11 C) 00 0 0. D 0 0n 0n 0 C 0 0 0 0 0 0t' D 0 , .0 UN cu r- t 03

III

1- II A A. U A04 O f ~ ~ N '04t1 J If4
c110 Wi 1%40 . m ~ N

in 1 . ' ii t- 2; - rN4 l
11 c - - - - - - - - - - - - If

It I

It -I

0 CD 0 00 0 0 0 0 ~ l~ C2 I5aWI o 0 0 s 0o

JIP., 10 01 11%

ILI II

II If

a, coo 01 04 .FU V.4 F II7

to I. " EI - I

:I (

fI 'SII L L L I . . U. It. 410 mL go 00 U.. 40. aL aL I LI L I L I I I
&1 0.I - ~ - - - - ---in-a-- a-v----a--a---a a

.11 4) FA4 s& )2 4 4) ) Z4 5 ;z Z 8 a C )34)4 wU.t U . z 0

II - -- -- - ---- MomW ,W

I, 4..4.44. 4..4.4 4.43-39 ~



EERD-2 EQUIPMENT RELIABILITY

HI II

NI HIzI I 0 1 C

HI 11- -- s- .- "I- "1HIN 0 " OCO 1

III ujCA Io0 0 o 00~ Go c

It I %

inn93e In 0 0 0 i0 0|00 0 01n

-, I g

em NIco N II

II 4 -4 - -- 4 - - HII

CD'  m[" o Ir ' '

i. II °0 0 DD 0 CD 0 0 10 CCD 0 0 , 0 o CD 3 C, C 0 D C. 0 0 l 0 0l 02 C 0 m C0 0 10II u In

lul ill I>, .1 9I

it .!2

I

c I a a (A 4 4.1 4 4-- 4

II 0 )) 1 ) & 4 .II

-C iI sA i D c c2 lp 0 0 X& Zo6 00008 00 6 I 000011

II II
II II

i . .t I C I I ! ! ! V R t
ici i0 0...l .

O ... .,! ... .. .O . 0. '0- rj ato a. ..

L LI LC C -LI

II~ It II,. . I I It W% i .It

II U

ii

S
'

c 4 P- CD C5 (D 0 N DC N N 4 N CD 0 (D C. CD 40 I
10 If%

IHI

uI ' I II
en 0m m Inl 0. 0 -I&HI.r W, 34

AI 4 C- -K -4 Nr 4I. HI44 4 - C- C C< - C C- C- C-

lHo 9- H,

111 a(1 go W0 0 f o4 0 0. 1414
o. 6. to ( 111I

a b 8 0 . w00 0in4, aI I

CUB) uO HI)w w U )U w I 6U .-

5-HI. I- - - - - - - r4c 4r CI ;f ; N y

3-40



RELIABILITY DATA

r'- U 'O 80 Ic -;e0I 'Ino '0'U0U IC),' f.0. N,;e
NI 0I 0-r N 0 Gom N 00 Goi

b.- 1 A WInt V% 410 In In'O O O ~ f m.OUU 0. I0 U)A U)n 0.'O %L
ii Of 10 00 0 000 000 0 000 0 0C)( (30 0))

II I-3 (n C,0 CD

U)Iif
IIif

off c i cof

01 0 0
go ai

zI off m 9- Z 0mz a

ii0 55 0 3o

0 4 --- . - -§ 1z Z z

II U. I& I . )

40 r- - 0 C 0i C D 10 I

U ill2 -6U N C. Z 8 P- - !: 2 : 110 U%

IIC, 't .U I ... u.K .. **I . I . "t U . I . = U U ICL . U . iI

;E - 'tII11 P CICICi I

II LU In 0Nw0 Q~ 0 ~ ui

0.)0I 0. Z 0 .'~ ' D0 DC 0 CD 0 0 C3. 0 :) , CD N'OD 0 IC) .C3 DQI 0C D0C

1-0 O ?o40a
LUl ". L I

Kio N 0 . LU
.11 0 1- -nO C AI DcmI n R m1 000000 000000 000000 000000 00000)

UU i

OCl 0 uD C4 C ui nM4 C M C D0 M 0 0 D i I 0 . . .

I. 0 ULU =I

-11 0, LU 0 11 *Y . n w .C 1C D . . . . . 1

9 vCQ0 ; ii

t4

F.1 F iLFFFF
mit LU

411~ 40N A N14)4 0 N 0 0 ~ 00 0 * 0 0 N~ 41

ofo I.-- P- I. - Cc
79 7E 7 1'' IF It

.c 1 1 .I t sItCLM

in in C

It i

I; i

II 41413441



EERD-2 EQUIPMENT RELIABILITY

II0 611" n 12 z z 2 z oG oc

II4%' ' "K '0 "0 0' N - c

It 1. 0 00 f0000 - .0 coc o oc c 0c

0 1* 1 1 1* *
I, I0

p-s-l cm m Nr L . . 0 Nc n

-i -' - - - - - - - - - - - -

II~ ~~~ ~~ 2A 0 ~ O 0 0 0 0 0 0 0 0 0.-. 0 00

is 0 o

:11 O14 4.4 Lm LO lo 12 o- .

Ii EKEU U000000 000 0 0 0 0 0 00 000 00 o

L, 441 0 00 1 .do1* w1.4 4 4 4 41 1 1 1 1 4, 41 - 4, 4 1- i
I.~ U- -E EU E U E U E U E U E U E U E U U E U E U E U E U E U E UII 2. 14 I4 1L L L L L L L I.L L L L I.L L L L L L L L L L L L L L L L I

0 0 0 0 00 0 0 0 0 0 0000
II- EU.- C~ .0 - I- I- I.I- l . 1 - 1 - '

II LU 411111. 41 x. 4. 41 z. 414.,.'z z z z z z z z z z z
wi I- C5 UnC 2m

CD CD 000 3I ) m 1 1 0 C oC 1 0

II f-I001 ;!0 0 V,0L~~ . O N * : 000o 0 '0 0IANem w CON0 Le

it*0 AN A i 0- 0 O V Li nV .0 V ~' -~ V Sn N VS- 0 I
z.11 0 CO N U S cm0 W . - 0 o ~ s . t 0 0~ NC~ N M rS VS c ' Ut

, ; L~ in S 0 S ' N.'0 . O C,-tN VSNmSNC, 0 0 0 40 In -- t C> 0 o01 I
0-l. -q C3 .5 .. . . . . . . . . . . ..C

Zm ev NI "I Nm
LU I W 'A

.11 C II

N! t-c IINI I
oN tDi C 0 l

L "l u. I Inm00c w 0 I t C 0100o0C ,00o0C 0C
sIt aw ts A~~fl~ IiN ! 0 C C 1

InI

51 L"U It o 0 C.L .

w Cw4 c44w C. -C IC3 Coo COD11 CS 7 OOinoo 0N-*I15N ' 0 ' UP( N 0 C3 Nil(

-~1 a- 4i I

r ii eU r T pre- ?r tL

4 Nm 00 0 0 00 00 0 F'..0 00 00 0 0 0 0 0 0 0 0 0 0 0

.0 .01 .0 1. .2 Z 2 2 Z Z 2 Z 4, Z Z .

on onL mC . , m m m CI 4 ,jp Vr ye
of cmas IIc C m
II 

IImmmmmONmmo mI ' f .

is US '0.- 0'0 USVS .tNN .0US 'VS3-42I



RELIABILITY DATA

II I

II I

II!

CM r4 (" N '-m Il m ..- m - - - - - - -. S--

II - N 0 0N t l II

a~ Go oo o.t-oo 0 00oo 0 o c Go o CIO c--to Go 0Oilzz

II U C0

II

l'- I1i- -C 0 O e ~ - 0 0 0e 0 0 e 0 0 . .~ 0 00 NI

II II

I I II

N2 II

I! I

" II
IIm 0 

I

II I

' liiiI I III

{1110 0 0 0 0 00 0O 0 O 0 Ot

Cie ."

I!I

II C! L L - C!L .LI. . -. I . -. -. -. - I- C! I- C! C! 9- .I-91. . . .9 C

:& °

0. of. 0 0 0 0 0 0 0 0 0 0 0 0

II II
II II

II IIII . II

II II

L I (U (U ( U (U ( U ( 0 U UI

0 0 1 -- 0

_ I III ~ i I I N II

0 I 11Z K K X Z Z Z ZK K K K Z K K Z K It

NI 3' 00 C'0 -~ -0 -tJ- -410 0 0 0 0000'' 001

-C l. It Ci

10 ii m mn It I tI n I o 0t m fs m

it 0.I

51) z0 1
11 0 c V 1 o ,'tIjI tI ^ -4 m . Iaa I t
3. II 0 KI

LO 1O1 L o0 of I

I-F '. 55 4 0 0 00 0 0 0 00 0 0 0 72O -2 -2 -2O-F

411 A' 4W 4.0 '0 J ~ 6,4 J A 1 . , w " " " , 6 6 1 - 6
411~~~~,, 0, em... . .. . .. . . .. . .. . .. . Iof a al I- 0 1 0 0 0 P1i 4 4 00 0 00 00 . 00 i0 a 0 coil

-U II II
it )I

411 000 0000 0000 000 0000 0000 0000 003



EERD-2 EQUIPMENT RELIABILITY

II 4I

n la o ot to GII I UN % 0 '0 t i
II : II
II II

III
II 00- 0- 0 40II

II~- 7iu a m 0 a I)

II ~ ~~~ U)00 00 .- -- 0 0 00 00 0a0 00 0 0 0

n) II

II I)
II II

I. It., IN

II II

II

N In C c c g

II O000000O0000000000O00 0000l

0-II t., - 4.0 J Im- ..- 4 .0 4- 0 0 - II

I ... ... ... ... ... " "

II I)

- I - ; - , ° N ° m N II

i: " -1 1 -a I IN,,&It- 0mr

II 0 0 . . II

II II

III
III

II - II
II 0 t 0 0 D 0 D D D ) C00 '0 c o .00 .- tDEJo-C I)

I) EUOO 0)-- 0N ' V 0 C 0 0 D0 D0 0 -0C 0 0 CD C3 I: CCC

0.1 0zII0 . 0 4 0 - . t . W -'. O ~ I 0 ! . IIII ~I

I "I 4. . . . . . . . . . . . . . . .. .. - - "

18 .

.11 0h w 
. 

. O O O O O O O O o ~ O m o o O I

I .Is)

It

.)) * .1 ' II

,,. 3. 0 0 40 ID CD 0 D C.CD 0 CD. m

C. ) EU XI -I) y 4= o 1 Y a I l

ii i

I) ( II

II- I II

mc 04 (OW . .
II1. In 0 00 00 00 00 0 '0 '0V).I. mc 00 m ,, Il .m IW

) 3-44 O., In N N I UN V% mN I 5
It It U, U% .1 GoI II II I I IIt II m I) is

LAI)

-IX ILI =1

d, Im0 0W ,I DC pI CD 0 0a N4 c'm * I)

W* %r - rfr p, ot
I) E, mmUI u% e
I.1)

us)

I -z Z ZZ

aU aI)a U l

I)po "I UN UN UU UUUUNI WNIL 4 I . LU II

U0 on "mm I., m OP *W" Am "W1 m mr A A puA 9A

If,

3-444..4



RELIABILITY DATA

II II II*l
II il II I

,, LAI li II ' I U'. " IIU.

U., alc Go co co .. 1 o o , l o2 ao 0 r r IC 2 co O
II II II ~I
II I' %rIW% Go %0 tIj 'o a~ I w 0.-O *r ) C5 CD C CD
II 0II D II c

II II II P

NII- to II

"i IbI~~~ ili i .I~ tII 01 C5 In P C 0 C I

,," -~ ,," 8 II II
5.. ...-.5 (I g ,U i II II

IIII iI II
IIII II IIII t '. ". . . .I° " - " 0 -

il UI n ii LU l/ / x, ~ ,lII.

II .A I I mIi N M ! f . .a - I

isII
II 4'4'4 4 I ii0 . 4 4 4 II 04J' 4'4 0 0 0 4'4 ' I

.0II i O l .0 0 0 00 (U 40i30 M 00

0I 0.oC ii

gII I CI

II II II

Is O I 0OO O I 0 0 0 0 0 w O O aOO

ii US H I I w

II "II I . I-

,, II * I' 444' ,,

"- -- 11 w -C -C

aC o Co CD w 0 0O t'- t0 ' 0 0. CD U

II LU-- U~ II ,-L-0 1 O 0 .~f . 0 O i .f 0 - t I

I If Uzi II If!

L l I0 0 0 ii II

E Z '0'W; NI" "1 M
II " I oII0 01 m I.o .- , o o o Ii

.-I ., - . -II - . . II -o o - - - I
I I ii N 0 II II - II

SIN r !u elme-i i >,- i'
Z1 0 II "
U l IiL I4 II
.Inc Il 'Cco -ag 0. r J o oO O o o o O

CD 00000 .. 0 1 III - 'I --

It U3 CAI - nI ( n

L II II Ii

I 4 II i 0I

It

i L II 0 II II

"l - I . .II . .

-C1 - ce 000 0 00 0 0 'S00 0 00 - 0 0 O-l

* A *II *II - - OII

U II 0. KII 0. KII 0 II,," IA I II I t ! II I A I i II

II . 1 --
" 

- II . o. " 1o ,
. 0 U 1to . . . . 0 L . "t .l n t

"" Nsi{i

II~ U1 0 l' f~H1 LU- 0'. U.0 If (D-0 i ' t. * 0 ' IN 0 1n

I, 0. .. .. . ,, II-0 LU. . . . I 0,,* . .

HI I 
-

- II ...J II n i i, i .. J It .3 l., l. f, . l, , / I I I
I LU II L U II L UI

c oc .1 0 rI 0 0 0 oc IC0 Cm-5

- I If I&I It Nj ta If l't .
z. jI -jI

II ILI 11 II
9K If aeI Io

II~~~> .JI 1IL.J*I
31 U - C- -C is I LU -C LU IIZz Z c 4 K- K-

L. L~-..-I L.I-~~ 11 1&1 - r- - 1--- L.IL

It IIII I

II m 0 " C 4 ll t 5 4 I II

If

II ~ I 61, I- - I I 1--t1- to-1 I
N ~ % W t 9 e I , ; 1p pn mI p'4 o'. 4 4' 0,II0

If us OW C-C to u - - - L

If It05 00 0 I0 0 0 11

II C-CC-C-IlL3-C-I



EERD-2 EQUIPMENT RELIABILITY

II 4 , 11O11 11 1O 000 000 1 R 0 . .0j0 z 1
'o C, ItIt I- 0 W, I- It I n 0 % 0C

IIlb . 00 0 D0 C , a0 0000 CD 0 0 0 0 I

if II dec -- MO 'o m m m m w - " 00 aICO L^

1- II uI ^ 1 0 % NU ^ I ^ c
If (A CD C , a c) 3 , C C , C D 1 In IIm C C , 0 D C

If cu c C c C C u tut E C C tt tut tuII cc CC tut tuu tuu ttu I

II0 02 0~ 0 4,c 2 ' ' j 5. 5 5 .20 I~~~~0~~c 00ME2...t d i0 4411

II Ii I

II iti

IIo 041.

L. Uj U IL.
414 LU C t I4141 141

OII - LL L a 01 )I I I

ad 4 4 1 40 If DI C

II -, 1,4 m I
II f f 00CsIf% -j 10 0 ~ Di -Z *( 0.' m 01~~8

N(A(A00'O00 . .' . i

0.11~0 404' IA.' MN. ' ON t' 00 ' CD 10.1..', O I I ' 0 D
M I. L4 C -C D 0 ( :) . 0 0 c: . C3. 0 CD <D 0.

-, :: I 1- 
4 U In

w~l 4 L I L it
III0 rn 'La; .LUI

> I . a, to I w0 . 0
x0 4 2 I 0 I CIf (A S I0 o0

IIf

:- IIt u If ZI

II o Eu If u D I n m 5 54 D
110 2;8 1 :'-' ta A0I If (LU I--

4 0 LU.- * .. . .. . . . .I LU. . . . . . . . . .t
eml L, p14 0.

i 114 -4 0 ~
if It

If I
w in 'm r- LU L 0 ( I I I

II II M I o
-j II II n j. Ii

It LU IILUn
it1 ex t J t ~ 0 0 N . ~0 0 0 0 0 0 I I

II~~~a m , 0 *~ ' 0 -
I&l -C NC4 - C-C - C - - C N C -C - II C UR 1.0,i :,R C

zI ZZ 'Z 'Z

it §I J
11 "I a- 110 . .. c 'I , : : , : , '

aI m.I L L L LI I I I I 4 4 4o 4LI to Il If a. m IL mL I L I L Il IL IL IL 1

IIIIrm g55 4-31 I
R4H V% I If% Io r S C11 1.0 1 II OJ "

II Cr. 9-m f; l;0F1 m1m IA IPA In 11 I

II A.~§. I U.3-46I



RELIABILITY DATA

t0 to 00 C C

10(- "Nti~ 8O -9 ~ -S2-~- c> N-t--~- t~IS~'l U 0

N0 a E cI pPi N -
f- P- N00 C

ez0000000000 CI000 00 10 00P-00 w

N0 6- N 0 '
00 CD 0 0 C D , a m u C 0 ~

l00

-Ci* -- 4- - - - -. 1 4

0 0!c ..! 0 0 0 0
aIu 9- 1- w 00* w V 0 cc

UO A. 0 & 0w 0 0 Ii

001 -; ; 28 V I 0m0C ,m 1

00 05P ' 0 " 0 p 'm 05 10 '

a cr I C c '

0, 0 0 Cc 0 0 0 Ni

00 0 . C, o

3 N~ CY 
ii

00 3

11 0 ,C D00> : 3 ,CC DC
Ifm I I ~ . F 21 0 F O t- C >00 0 i N - o l 0 C ' OCDC 0~ 0 ~ 0 0 ~ ~ . IIC 0

00 UN. iNn0 L 0 0 . t ' N . 0 0 . , LA N 0 0 - - 0 0 0 - O 0 0 l

IiC fO tt lO , C '0 A -i r 4 r m C I
0 t0 N b A N10nOm 'o 'o V C I

ZOO a6o c c z0

CO, cW 00D C I t :, ' ,C i~

u- m :

If 
Ii

U30 In Ii 1

a- a0 1 
1 a a ac c ci

-- 
2 

I 
a a i

lot0 
- 7I:

1-- I'm (0 
' I1

-zc -z z - -Z z .5 .. toO N0 0 .100- A.- .O- .f- I.- 5' 0 t 0 O L o
ex t a Ml 0 Ix t'O * ' t0 0 1 0 0 0' N O.t ' - 1 0 0 O O "*0' '0'N&f z

00 L g g w m m 0 I

ii "' 11 r- L -r-I- I- I- > N- f- 0 C - 0

*l *0 0 0 aO a. N 0 ' 0' a 0 a cn .
0'0 .0 g 4 4 -- -

m0 V

W 
W

of ry Lam ra L a . O 0 om

~ ~ ~ ~ 3-47



EERD-2 EQUIPMENT RELIABILITY

,,, so cotoc to co ,00o o o2 ,,c m 0 w c o oII III CII

I I

IS W U U U - t.I'O 0 O O 0&~ iilf II

S % 0 .. -0 0 0 0 0 0 0 0 0

ICCC CC)C CC CCC CCC

iofi

-I- -II - - - - - - - -

( ii
, - - ii

E E , , 4 114 " 1 4 4,, I.- L. " " f- c- c- c- c
0 0 0 0 0 ( 0 II

N~~V N Nm-

I- - I . .... C CC~~.. C C C C

if dm w 0 w- w m w 0hu- m w u w m w. m w w- .
it ii

- •i Im I I I I- m m- Ii Is It • IcIl l i r H.,iSI - IIofS 4#0 0 0 0 0 C10C I= 0~ N 03. 0C)C, o 0 0c,~-0 --. cC I ,c ,o ,c ,c

LU Silf N * t -~ , U I-0 i

S- IS I
IS 0-. 0 0 1C 00 0 C IC tC iC

cs c, o c so m o ococ r-r-I np in
aS In UNCICI

cc IM cU SI6 ! !,

m5 It- ItCId n . r'

L I o in " m I' ITm i
IS " e

It A. o 10 I

IS I

5 00 .0tN 't . ~0
i5ll 05(SI-- a0 ~ ~ l ~ -~ UN 4 10 01N("1 tl4N 0l I0

ocS mc pa C c-K

IfL

-- - - - - - - - - -. - - - I

it W 7F -N -2 12. -F -F - 2 -2 ' S 72 - F

5, 0. ~~Iu-u-uw-L U. w- I-I -- uu . ---. uuu---- u .

SI ~ ~ o-Mai 21 W9 'I rn r
IS in tr

N3-48



RELIABILITY DATA

r InIn V Inin u In % u kn n u

c: c I 'n o c c"D c -c c :( : UIU% vU ( In I Un m r 0 1

34 IIc > 0 a CP0 0 ( D : Dc > c

ej p pn m i In c I in m m n m m i :a 01c,

L&II

0 0'0 0 u u u' 0 0(A0 u u

r2 I- v 0 v Ow

Ii .U .U A U (A 2L I D ( U (

o.0000 oo o00o ~ & 0 0 00 o~~

Iij z z z . L. u -c L- L-L . i
(U wU wU wU wU wU wU wU 1- (A f w w w o A a u

9zC C CC i

4 .nn n n~ .~nni i U .L .nn ni i I I L L in iin(It

ri c4 It It It 1 4 Ii l

Iij -

0 II o - - -- - - - I

LU (I I WI

w( wn 'tI TI tw wU 1mpWI u % k i n m I
"j

-( m DI DiiN ~ Dm r m m ( ^ 0 %o m i tI nur

4~ II L 0

ml , N in LUj

of> : co 's 0. omt- Itt m N D I 1 V~ Ni r .41

"I -C -9 -c

41, LU w Ia - .

'dP IIIw "641

Ii~ ~ LU A N JI .tA~- . .- -

fu m LU m m o.- a - - - iI

NI A- U aL ZL Z- Z- =L c- o- ILa.-I I L I L - L U IL U- IL I U IL IL Z IL IL IL U.8- I L U-

II IIc m N c N m N " m t oc oc
cm c

3-4



EERD-2 EQUIPMENT RELIABILITY

In W% In u ^ I % 0W . m I % 1 nI sLNu %I n L

11% 1^ n ~In 0% "In~~ 'r .* 1nUnI I^ 1^ CI
I0 0 0 C. 0, 4D 0W 8 D 0 0 LI D CL 8 1 A t I

In I- I In In mn m m In m In a~ Nj -*0 In m In ,I In InIn n C.t* . ' 4 ' I
wI w 0 0 0 0 w0w0000000000oGo o I" a: r- c 000c c I.- c

if I- II ZI - 1- w- ;II111 1

I. )' ' 0I 1 .0 1^ In 0 1 0 O'0 0' 10 1- - In In Lf in INIn Lln
w C. CCC,8 0 c 0000C.0 00 0 1 n 0w ,0 000DD 0 001

II II I

cc C III II III 111 0 't % -nm 'It I Io m I

.I IOO O O CCC i00 00 1 d) a) aOO 00 C O .i

C.e er r C o o
w~~~0 4 W (A f A .004- ALu~~ 00 w- 001w1 L

1- C-C C- 41 C- - - -C C C I u~ 44 C- (I u- zO Z: u I

cc II - -adit
x z I- - -w II < -.

0u it 0 0r 0D IIN 0 0 0D 'o6%o o 1 m o' - '
10 ~ ~ ~ ~ ~ I " In m I 0n Le% (DIIo ' 2z ' I yc t

AI 4 ey - cy In ~ ~ II L C LI In I- -C -C- In rv n IIL

II 11 1- 4j 4 114 4

M I D o cc )c o. o 0 :2 0 O o m o (D o c c ( II 0 C) W0 mD c)- IoI

oI - D - 9.- C,- - - - -o-D0 oC C : In 0 o I- I - - - - - -. - I- - I.- 11

I-- I it
an if N' In O N ' LALn0'. 0I t , o n c, I I

a, Ili III . .. .. I I tLi C
-Z it w -

01. . I O 0 40 00'OIt'0 o00000 II 0t I.N
K~ I ~ mNtI ycu m m m I I :: u0 I

I It I

II C In I I C cn Z I

cI CU -l pm Io In 0 o' It.. I.. o 0 m 0 - N -, L In C) n IoT o4i 0 0 0 ** '11
-1 >1 I^ (.;!I l_"

>1 C- - -C- CU -

PC 43 m I 41 1

E N 9 2 E gl'iI

a s CU 11W FL8.1

16 L.. " -In 0 '-LN N - N I. II

-K - . &I.& at. K ii

II L, 5 u u) uIII NI.Im t

3I mZ >w. m M ai

SI CUl N a 1 In 7 ;; w" S4I CUn k

1 4 CU M I'm 1 If

II I3 50



RELIABILITY DATA

ii ^ UI I t A ut2 I . n - . n I 2 . I
II a I~f cWWo W. LUcI II W L co c oI o -0 oo ooc o c o P-

it OIW 'r I

I 4 00,0000.00 0O 0 0 0 ,0 aaC-00 O

ii (A NI
11 - - - - - - - --4 N M M N ~ M N M ~ N M ~ N

WWWWW i-WWW ~ rW W - W WW ~ ~ ~ III II~l ~ - A0 U~~U AI~I U1f ~ I ~ A -L I

(L I/lO 0 0 0 0 0 0 L0 0a0 0 00 000 0 m0 0 00 C0 01

.0 In 0 . . . n (

Ii LU 4000
I1 c II

zI D. V, =1 :3 CC ) 4; 0 1 q0 CG D M C 411 CC DC C O -0

It x (U ( - U (U ( .- (U on on cn ( U (A on IU I,(U w (U I U on (U c' U

11 z .c -C -- cc
&I (U (U (U wU Ill (U (U (U (U (U (U w 2 w w w w IlIP w l

; CM C. C C C CD CD C Cl C-W .00 C
vi 0; ' -t 0 0 3 0 0 0 03 0 0 CD

a N I'l A .N n vn I V% 1 w Mn n In.. In In I
U, "I r" 0 0 01 co1 0 10 00 - 000

II W .L . Ctc L L CL C C L L C C LL I
I'M K ! a ND GD " 0 GD 00 10 GD -4 c GD G r M GD G GD m

Ni4 I~lf L I OfI 0ClI NL CflU ILI Cf(M U. Iu.0d
WX w 4 4 44 4 1

(I4 K I L I L K I L U L K K I L I K I -I L I -U - K U wU L K (
N - 0. 0 col 0 W W W W W W W W W W W W W W W 0 DC 2a 0 I D0 C 0C t0 0C

.1 I- z -II -I -I - I -II . -I -I -- I - III -I -I -I -I - ~ I
it cK K K K K K K K K K Z K K K K K K K '

II WW 0 a M,0 00aa P ' 0 0 W~0 30 C. C)C)0 0 00a CD0 0 D0NU NM0 M .0 II01
L3 (A ' . N.. . . . . . . . . . . . . .

ii C>C 0 I t M M10~- It O' r a ( - . .t-0C,0 - . 0 0 - Ot Nil D

W~ It ItNLUISM I t' ~i I r N ci I t I m I I

0.11P (U 0P r- J 0 0 0 0 0 0 0 0 O 0
ro0-O OO 0  Ii P

-i C -- - - - - -

0l II 0D (D N D0 a C DI o 0 a a a

>i C~ 0 ( i . r CJ 1 ii

C" L )Mwc ) 0 ) t) I 1 0) IM IM 0i(

ii -- - % -" "
5I -L. IIi 5 L

0~~7 I m- W

II~~- -- -- --- - --- I

on In UI' %In 1Ac

- (L3-51



EERD-2 EQUIPMENT RELIABILITY

V% u 0 L inI^ I UN A I
LI Q ot 0w w w w wIOC oC

c CD 000D 00 0 000 0 00 0 00Cm00 00000 II

It
In NP P V MPIn~V pII

0I - ul UNl UN 0

wI 0H CC5C000 00 'O, 10 'COD 'COD001

U 0.ICS S SS S ;
II il

cL 00 0 a 0 0 0 0 00 0 0 0 0 0

-I - - - - - - - --- - - - - - - I

L. k I k k k..1 -L.4 -" I

If wu 14

-x (a CA w~I V1 -1

zI WZ z Iz

II zzwxzxxzz I

II! It

0, * ;5 00i 'o

II Lu II

wI 0 > - - -4 U. -J -. -. -. -. -. -. -. -. -. -. SI U- CD Si U CD U U U

I t, neI

L) 11 w I. ~
I LL - - - - - n t

If

to 0001&1
mI L In L LL L

II =

If

> ., ., .5. VI

I. I. b- -l Ili ~ *
I5 5 5 5 " 0 a 00 0 0 0 9

It

'm To fi d000IIm11o o

ti It

3-52



RELIABILITY DATA

i;I B I it

0il IIl 001 ' S ^ In

c It C 0 - ,CD 0 CCo

V) II In I 0 0 1

Iz<- - - - -I - - - I

IIN u I -. 00 000 u0u10
II ~ ~ ~ ~ ~ o - v - N ' M -~6 N A A ~ ~ ((UU O00I

0.001I ( .00000000000000 0 0000 00 1

IL~U Z: 1 LU L- 1 I1 . - L - L
0 lo( ( (A II (A(wA- If

II4 - J It 4 z- 4- 6. INs4--4

N C CI ca Ca it Cx C C Ill mU wU Ill wU (U ( ( wC 0 w n C c w c m 0 I, w

0.ita 00 >11 0. . 00 . .0 0 0 0000 CD m
it IIl ItIiII 1 1 w

U) mI m t N I 0 N m cm o zU ;i
II I onr mU tm (U

x 1- 1 -j- -' * 00 -U N U I
NI 0 CD 1l LU C. - m- - C- L5 C2, 40 C- CD CC 0 CD C-0CD 0

II 11 1- "II
C, N.M I . M M M M ~I
II N(--l4 U -U -U -U - U aU U - U - 01

8 I N- -I to; l I-I-I-I-I-I-I-woI,-V. I-I- to 2 I- I= I-I-2 4 , o 'm I 'm C, CI C,--I I 6- 60I

N ,C C ,, 0 001 C0,0* . .- N . - , '0O m (0 0 0 00' 00
1:I rU < cm.. . . . . . . . . . . . . . .in I1: ix 001 C,- MM t NC,1 I N .

( it 4- (A 0Al w4 N 1 l ~ I
NI C- In Fnon
LU 11. L UI

N N if
LIl 0U NII

II~ 0 I
-If IIj C.) I U-

NI 0.e II

N~l cU & 0 Ct (D 0 M 0 0 D II .
- C, N > II P-0- C, 0N C,

-11 H. C) MI Fn
LIII (U =II ( KI

C1 CC c- II CC K- -C -CN -KU w C C 4

II 4) 0 ) NI L- 0m NmM Nt -- r 00m( a,0 , IS4 ,
imI 9- cI- c E--

a, LU 4) (10 4) m m II t c t o It o t
>41 >I > - t - 1- 1 - 4 - 9 I -- I

II. .2 34 3 i08

4I LU 11 LU 'R 7 2 'F' 2 -

- II aI a 0 f " jN 0 M 0 IIof

21 : Z -Z 7; I
zI zU -I ZU Z Z

II U)0 m olm nI II

II .4- II 3-53I



EERD-2 EQUIPMENT RELIABILITY

II II -
II II I
II 0 II 0 w1- .4" UNi t to C,
II II I

II I- II I- I"I

Ii (hi~~~ig C DO 0 000 0 0 0 0 0 0 0 0

II II I II ,

II II r- I

II I <, II II

ICA I- I m ~ 11

n II I. c01- ii

It

II Ii

.- . 1 i.; 1; Cz, 1 5

cI co 1 ", z4 - 0 0 0 i

Ix In ii
1 - 1- .! ! ". .-...- Z ... - .U .

,, ,, KG 434 43))) )34 )444 II

II I,,

C" I I 1C U I. I. - I. - I. I. I . U . U . . U . U . U . U II
o. oII II 0 m m m m C m m m m m m m m O m h II

Io -Il i ws-I-Iwsw -w -s-w-wIwsw I- I-w I-w I w w -- Im l- w -w-w e-I Iw

II UK),, ,,KK K K K K K K K K K K K K I
II - I I - II

cc II w F "D0 o0im 0 C.0 . I0

II 'II UJ~ II n0I ~ 0 C0~ C O f ~ ~ I

II i ..I * II ,*. . . . . . . .* . . . . . II

of - 1 .* .O . .C = U'i . . . . . .N ' N " rI^ 0

"I5~14 '' * - 0 0 's 0I .A 0 0". u -t 0 ti l s) rA U% N

" II I) ! ! ! ! . . . . I'T, . . .

W It UJ I W
K 11 -1 W I 0 -J WI I

0.1 '.N Ig .. .. .. .. .. .. .. .. .. .... .. .0 0 0 0 0 0 0 N N 0 0 0" I

CIII .COO K a. ri 0 0 II

"I 4 ~ A " I'-U II

II II .. .. .. .. .. %.I
I I 00 II

cI I 0 it I 0
oU C) ID Kt Im ID on ItI N m m i ! 3 it

i II 3 II

II I I1' I I

))I. OW 11 U #1 I

~.I4)I~ - - - - - - - .- - .- - I

.11 If of

mlw II U

go It eI
of It If

11 s 161.1-5
of 11 & , ---

II0 1.- IW -N Il
tI FJ FI FI F na

If (U FI F F
if -1 -I -Z - - z -

'to II

of 0. i II LO-- - - - - - - - - - - - - - - CA-- - - I

it w i- -I - Q I ! - - - -0 2D V- V- V- -v. I I

II ~.- 0.-u 0.-UIt

Itr~ E ~ o "0 ~ ~ ~ ) 'No~ 0

II 61 43 ~ .4.44.4 E. .. 4 I
II 4Il 43 44-44- -4-4 4~4 L ~ 4~ GI to

II W II ~ -... L L 3-54I



RELIABILITY DATA

11 WN UN 0 . iIn L '%t N I^i W% 6'%in MUin i I IMinUN UN

4 0 - 000000000000G G IOcoGoGocoG 000IO 0o o11
U., 0 " I. , , %.1
1- U1I t M c ,1%W n 6- I n V n III ,i W NI ^ I n i n I ^ I I

wo S 664 D4I00 0.r C:1 000

II~- -0.~ -0 ~ -0 -0

COE > III

14 
0 41J-

*0 0 UIt

00' , , F 0 0 04% 4-m.4-t

1I z '00Le" "I P00000 000 :2O 00 0 IS

0I - - - -- --- CM' I:0

0 - IS1 1 5 I

" .I 2 0C , o0C ,C 0c,0' 0C 0 C2 2c,0c,0 c

a It
U, NI

>:I
IL . >0 0 0oll 1 DC 0 C2. 0 D (D C 0 C t 0 C C, c:1oi 4J % . 0 0 C>

LU I 1. 1-I

XI LU inI oI0 C n n 0 0
-C111 c f- r- ; :i

In (D 11 tI- n I

LIll ON 0 0 0 r DC MI ,S U 0 C0 if

N - -Z
it (4 IC -K 4 It 4 - C
i. L 6 0 0 - N ~ i 0 0 0 ~ 4 0 0 - - i
N1 C ( 4 S N 0 I 4 0 L i f 4l4 C ,t*. .i i 0 I ~ 4 . -I

II~~~ ~~~~~~ 0o m' . . 0 0 IJ ~ 0 n N Q O n n C J . - n II

A.14 do 11 PflA. go I

N .L . - . - . o M to g o t o t 111 t n a t o t

-vp n I n " Iit-J it

L~ll I3-55



EERD-2 EQUIPMENT RELIABILITY

U% It, &A o II I -
% I L % I It

t-44I U ,I 6 n W u l1 1 11 -1 -1-C -
4' 

C >W C f 0 0U1I

1- If I- 
4

Iwo C44 WIO II 2 "wj 11 us-i ,m I n" m m

co 4 511 %u ce t o I
84 g 00O C C, C0 0 C C0 C00 CD 00 0 0 I

IIL I I I 4 4 - I- 4 m. 
IO L L 

m. 
III 4. I I m- L J

zi -9 m a:
. 00 4545

30 0 
4 0 0 II ' 45 05 055

It 444 U. 14 -Z. wI (n

I.. Z:ZX UIZ I 
- .a.1 
ulL g- 

-t- 
c 

O0r0

cI 
.. 

!4 .- .

CO MS M: CO ICa 114 N 0 0 o o o 'I a. f w 
.

1
440 I D ?I 

0 0 0 0 0 0 0 00m o9"- en Pm4 450 -en Z4 
U: enfC 1 z 9 ;

C; tz r. II 
-0 o. e1 4 4IF 4145 *alto5 0 4441ii 

. ill0400,0,0 a.'t ", In f I n - S-% It 119!c L

ILI11 . w Il1 m0z~ If 45 -j ful 45

44 - 44f1- 
- 0I

4 1 1 C1 1- CA w 4

0 1 1 4 m 4 4 4 .~4

II .!! II44 Lu 
r4 4 Ili In L O C '. 1- 4% I

If WI cy em I tIn o i u0UZ C, t ;W40 II I m P II..- " ! . i ! Ill OR -i 11 .. iiII- j 4-4 WUo o o II 4 00i~o ,If. 10 
II 

w. 40 UN 0 10 
0NCDII r4I U ILIW 

two -4II-

in U IIL44U II 0 = I 0 ! n o I0

of 
it [ 5 4 M. I& U. m. u. -I w. itU >I- . .-C ful C44C - - C < i C L C

It

"a 
ne c c c c ccI:

A-]

of of-

"456Cm 4 6. It 
l

If V vI vI v vv

aI it ~ '~ U. c Ls4:

3-56



RELIABILITY DATA

II 1I ;!41I

LU~~~ Z w. ~ .10 II UI1- UII % I 11 L" ;II r ' : 1Z V C
Ui w

II I.1I .- ofS. I .. I

II 0 ~0 ~0 r.- I- .0% ~ I I I- 1,0 0 1,1 In In V% ifU .

II I I If I

0 0 0 i 2n 5I0SI0

ad or 4- 4) 4K 4- 4c . . 4--I
1 0 0 11( Q, CI'M 00 IL 9 CC OL lo

if- IS .- I

Ix (10 01 1- 0 0 0 1 cc M ( W to l

0LU L- I 0049 L I LII L. " ~ t
zJ 41j L L Z I 41 91 L L ff 41 411

<s 4oo 0 0.. gC V,--:0... I

1- - It .. I I .- I.-

of m I S N0X0 1) () C n 0m 0 0 n : :c 3 N : m (
mI C3 NI "C ;N5 1 : C6C .

C IL 0 IS 0t 0Z I 1 n 0

on. gI LA*- " 8 ::

w 'I II LUL C1 C IIL LL L I
z I 1 :: IS "1 01 cm1 141 C 41 1 1

0.II. - - - - I - II

NI x UII 1 . . . . I 1 11 . .

X31 0.i 09

"0 9 f- - - 114

LU i,~0.~ cc
OLZ II 8 .0 -.0 a,

-t it 0. 11 0 Z

CO 11- 0. j NIOO I m m V NOOOOOO 0 w W 0000 I 41C C 0.NONNN O 10
- II 'r I.- II It em cm c In I I

a'41 40 :: 0f 40 "1 1 9 4 01 nI 4.c11 a 0 j IT I 1 0 I 41 0
aj "' 0 II 41 I C

.11 I"I10 II
ILI. I 0.I If 0.III0 I

O l 41 ID 41 * I ! I U 41N c:,- l

U. mI Lj 0 ZI L Z it L L S L 1 0 1

N11 09 Il I IL

.c I - Z II '. ,'0 l ' .
cLIII 0 C- in 0 CZ II 0j CD C5 t o. 0 C2 IIJ

rN4 NS >- >I 40 II N- >I I
U., 1" 01 LU IIi al 0LU a 11 -1O WI

41 L LU * - 1 11 L LU if *S L

01 4 .~ ' ' S-0. I 4 0. ~4 l4 I4 0. II
cI. 0j -a F -C 1411 aC 0U PC~. 1-Ii 0C .--- r-I 0 wIC4-lI 41 I 41 --. .- II ..- l>1

-u i- LU C. LU II LU II LU L-II- & - 1 oW> 9

411 ~ 0 0 I ~o o 11 ~ 0 t . N to~f'
S II Nl

40III If to :

IV VS aI 'a1 if -.- SI .0-
II~- Z~ -Z zzI ~I zI

II~~~i I4-. wI ofN N -C CIL~0.- S L 0 0 ~ ' I
91, ALr~ ~ S u- I u >0 .N I u >0

00 LU0 00 LU0 a-0 LU NNN ' 0"0 LU 0-0 C
II .4 II w. I.IS SI

If LU ILUILUit UI
II II I SI I

II II S IS57



EERD-2 EQUIPMENT RELIABILITY

'r 'I.- 00I g -. p" em 11% 'z InII

in u, u, V, u, u, V, in in 11 LA V% UN I

0l c: I . 00 C l0 (f0 0 D0 0 C D0 0 C o

Go00 00 00 0 0000 to0o000 c0c00 o0 o 0000 0000 co GocoG

COI

it -- - - --- - - - - - - -
m~~ ~ C 0 c g0 c c011mmII 0t

.0 0

0 u 0000

N0 0 0f 0 0 0 0 0 m I

0 0 0 0 00 0 0 I

II 11 U! .. ! *- u 0

ap 41) 411a- 0 a)- a- )0 w )0 3N

N % I .I . Iz 1 - - I
I - - - I - I.- I m- I- S.- 1- .0 0S0.- m 1- - - - 1- - I 1- - - 1- - I.- - 1.-. 1 .- I -

cm I D0 ( N - om 0 0 i N 0 N LA r0 LA ON 0O InC, i 0 P : 0 I
Wq 99 C IF!C! : ' 4 V!9 O L qLjN 0 A .O . OA O09* if! 9 K!I 9 l 9C

0.1 41 0. I 0 0 N 0 0 0 ' . 0 0 C,0 0 0 to , 0 . 0 0 , a ,CiI

5I K- -- N ----- - . iI
401 11

t.5 I

U) II 0D (D (D 1 - t I ( IV -0 0 m i oc

0.1i %0 ct 0 III D D 6N
01 I- coUInI

f-Ii0 9 LU 000IDp %0 00 L ~ - - - m L L O a. ItLA . I o

411 1- NU

of II4f% , ~ ~ - - - .
II U

ImI

- -a 0 . LAO In Y -I N N 0 0 II N P, F
.4 N co4D c 0 V -C- CY m ini% ic

It It

-C -z -C-C-C-

It p. LprrerL 1FuIu 1L rFC

N co; If

if L. t's7 F 2 -

n o I,

It I
if I

Itr y r yry r q e u m f~ N mc

3-5



RELIABILITY DATA

I^ 00m Cn In n ~U, V V V V % %'m In 4 - in in I^ I V0%nU U UN In In I
II 1-I O fl- IN 0 nnnII wn n n n0 w wU0U U &A wn w wnwn wl I

W ooooooooo 000000z m

II I

II0. C c 3 3 0 C C c c Cc C C O C
0I 0 U- 00 00 4j 0 j 00 .4 j

c c
0I c '4 0 U U 4 '4 '4 '4 ' 0 ' 4 ' '4 '4 '4 '4 ' 4 '4 '4 '

U.1 to) 5 0 0 0 0 0 0 0 0 0 0 0 0 0
L~~ ~ U LLL U I L LLLLLLLLLL GL

43431.c

We 0 3 5 n mI N0 0 1r 0, 15 0 I og ( o0

'T ;!C0 1 ~ 0 0' Vr lO (iI 0 0 0

w It II
(ZX 41 0 "!0 D D , , ( C 0C,0 0 0 C, D :,0 c 0 0 c: Dm00 C: D

CAU~ UI AI L I L - I . U L

In In VI Im C ,
II C3 In II

M.1 5! i!9 11

.c -0.0t. . 0.1 .
CL 'r ..T 0 o Imm m0 0 tm mI 0 I o oG

IL INI ILj m I tItM M M C I t'

0. CII N3 0. Co w0D0 0 CD0 0 0 0 0 000002n00 100000D M0 00 00 I

0 I 4 CA HI
IL I I

IMI
itI

-. r4 I.~IN lt it

IL >1- - - -w I& I Iww U U , 1 , 1

II L IL ~~. . . . .. .. .... . . . . . . . . .I

- ZI Z ZZ . -.
-c a 10W 0

W I- > :0 > 0. I . L. L. 1. L. L. 0 . L . L.0 - . L. 1

Idl 'A 0 I

4I L c a ICII 6 U I U & W I 6W I

II ru 1- AIe I I CN m c N I n m I

II -3-59



EERD-2 EQUIPMENT RELIABILITY

col IC F! for on on oo oFC 'F- r, 2 2 W WC O0II II A
II IIII II

i! "1.J 111" " 1M "' 1 In Li~ l IcO -tI -sO -*o "Co 'CIO, 'CIO CIO M-t .. l 'CIO, ~ u C CO,"o

of 40 0 0 0 11 1-m m 1 0 0 0 0 0 0 O 1 nI m m m Nin ^I n10 00 0 1

II 0 II 0 ,C

0.:

II II I
II. I- II I-

II II 10 Kf N 4 4 "i
II - 4~II I- 4~~IIC O 0 10 0 0 0 0 0 0 0 0 l

MII II

IIn c0 0 0 0 0 0 0 0 0 0

II II I
II II II

II II I

II cII 10 ""

II 0 COOO (AC 0000AcaU (0 C1 (1 COA .00 211

I II0 00 000 0 0 0 0 0
' N 0 00 1 U - 30 0 0 0 0 , 0 400

-C on U) (A '- (1) ") "- '- '- 'w w; ' w

II II

III

II

N ofoo o .,II -,, 0 0 II 0 0 0 0

II C ~CO Co CoC CC C I

II 0,D II C c0 CD, 0 0 0 0 00 0. CD(D (.D ,,"
Aii I- A 0 " NR 0 .- D ". " " r " I0 0 "l

II C=1 II !. I . I. I! C I I I C n I. I. C C CI
II II CD D 000 0 00 0 0 I

II 4L U U I 41 1 1 1 I . 1 1 1 1 U . 1 C l 0 . U .
II U U 4 I

II 4 U I. IL II4 . .U. U . L. U . U . U . U . U U S . S U I

n0 '0 .4 10 m II10 It on I10 m m m m m m 1v m

II - - - - - II - - - - - - - - - - - - - - - - - - - - - I

II > ;Z 0 ,,. ,,.

II -II -I

41V N01011
ItI. N.0 t IW 0 0 N t 00 0 1 l 00 1 1 0-I

-II II a:

on II wI

I.- I fm II 0 c cm cm Li III a, ( 5! 5! 11 0 i II I C ! ;!

PO I 0. o.000cc co co 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a IN

I" "
- I I I ll II -II

1 0 , o II 0 o I I

II {l II II.

l =,

>1 0 m 3 0 Cr 0 5 N

113 113 cm o n' CilIm 1

cc I-II 1-I

C L 4c 40 1 1pC- wI c N .N O. K C0 r N 4c -C -C C C - 10C-C

11 I. ri . . . II 0' r r r 1: .F.. . . . . . . .II40,0 om

Z Z) N -S*1E 1E IZ Z Z.iii-zz.zt.z* -4 I z I .54 rl 4 5 I

~~-1 0 0 . . - NI

I-I7 7F 7F - I

- II LB.C.-I M 4 I :

of "I "J a- " a-* 1a . . 1 !
of1 11 411 m a oa ! a a _ M t to M0 N 14 0 0 0 0 0 0 0 0 0 to1 II0to11
of .100 0 v 10 - 0 0 0mmT
of 3 N 2 I 14 Z, 2 II

of .l I I I-- I

II~~~~~~2 0.1 ' -. ?D1 II 11 - ' 0.' 'CJ,
II~~L Li r''0 . 't Li 't~11 t- 0 04t4 ~

II Liofi .I

II U II3U60



RELIABILITY DATA

IIII II

IIII II

I II P- 0 O c II
I kn on UN VII II

-C CDC 00 D,0 00 W1 00. 00 . 00.It O 0000 t-0
0K 0

II

IIII II

II IIII

II I l II 1.1.N1 II N N 1

n ,,n II nw II
1- 4 10 I0 0 .II

-' I CDi "DC'D 6 C> I ,N U S ti V m i 0 N

ID CD a a aD a a l0 CD CD CD C3 C D C ,I

I . C C C II a.C O 05IO00 0 0 1

0 0 0

II 0 c III II 11 II

II 4 - - 4. - 4 I1 I

0. ( 0 0 >w wI K K. ". II "~00 .I

II I II

IIII II
II II II

"m .. . . .. . ii

II a a a I! I!
II C C C I! I!

II 0 0 0 40 0 II
II 4-,- 4- 1- 4- 1- 9O O 1-- 4 - 0 0 0 0 0I,0 0I-0 0IN

III. U I I iI'-.-- I

I II Z 00 w4 IV 000000000 0 000 00 rl
II cU U I .111:lU Ic own Wn twon0nCA w (a 4 n(Ain~Wn w I I

NI 4 O to w- no co of-K I - U . - U .- . - U - U. - Uw II& U.

III- - I. I-I~ Il~~ I 10-I- I -I- M- w 0- m- w- w- Iw w w- I m

II 00 C,1 n I In C 5 2

Le Wa 07-~ a. !C '0 0 C, NC -N 00 m f0 0 101-I
cm1 ZN11EJ~0 I m0f 1 ~ W 0 2111 1 v0 IIj 24CII ~ c Jc I Nm Ifn "r . e- N - - t~s

Ij N C4 N4 Ill
II -C wI 0 IcI

K ~ ~ ~ 1 11 w. -I - . -I

4- in 01 II aI II" 1 0
itII I Cie I. w I n II

-~1 OffI I

0-dI.-N AV m 000 00 0; CD 00 0 0 C.0)0 0~ C5t~'aa 0 NCD00C3 O ) 2 0 CD
-COtCD 09 lF0 0m *m in0 Ic CO.?- - w '* ' 0 W%0I NIAU n l2 &C, L In t wI 1 "Z Nc Il MN CO "It IO4 I I- w0 ILI ~

N1 . 0 1 PO ( 1.." 0

NI ILI I
-I 00 In ii IIIS

to I I.- . . . . I - - - - - --

0114 I.' t C~0- i 114- IA0 01,m c: 0 I t OfW )1 4 c aa It'l ~ -- - -a N
II Ut N~Nt l II UN 0N.tr-r

-114 114 -1

NI IM Hee

- -I -. -I I, - - - -

mJ I a N NIII Z N 0 m m m

.- .- .- .- Z- 1z Z z I- - -

161. 1- it 9 2. 2 - . >> > > > > 1

CAI W ~11 - C fI~a W-

II a. II aJ a to 1 I; a o as 5.101 6. ac IJI
II IIto

II 04 40 t 41 4 1Itz z Z

II II12I
II ~iI

I, U- U- 1I im >1 U- - U U- U- 1. U. 11 a- U- No I V- OU- U10 W40 NO As Is !S !s!s !

11 11. .0 . t . II y c u 4 c m m c
11III

II A 0 0d~ m 43-610



EERD-2 EQUIPMENT RELIABILITY

Ic II r42f-1 T 'o 2 r1- l.P- 1 N z r z r

em~~~ ~ ~ VAO 00 N fl tI

1I 4 11- 1C , e 0 O o- O . - - 0 0 rB P - '

if 0 o 10 10
w " *1C SC w9 v 00 8 CID S- U) C

U.In ,' ' ' ' ' '0 0 O O 0 r - - " wA-~i

*9 II I s ' 8 ' :8> it

or0 0 t 0 0 0 0 0 c (A in 0 I0cc0 0 0 AC
I- '! .! . ! .! . !

II~l a O 0 0 0 0 0 00 40 0 0 Z w0
it4 4 . 4' I

II Z -4-4 4-4.
w 4000000)' w 0 coc c o 1 w w m

Hl Z -. Z Z Z Z Z Z Z Z21

;u; U z 4-4 4- -4 Ln 4-D L 4D L= o--4 L 4- L 4- -I C3 414 1 CD1 1>
ii a. C, Cc i. N. em a5 a. a. V% a. u. a a . a. a %. I UZI 9 a a

ui C; C; C Ic ;PI ;C 6 1;m c Z8 C, I, IC
Co. :: m I 11 c

CY NI IINNcmCSc

II it I

II ~ ~ ~ ~ ~ ~ ~ ~ ~ -LUn 4- - - - - - - - - - -m- - - - -4 4 4 LU 4- - - - 4 I3. It1 1 1 1 1 1 1 1 14 4 4 4 4 4 4 4 4 1 it 1 41 1 1 1 1

II~ ~ ~ ~ ~~~~~~~~~~0 
4;CCCCCCCCCW(CC~lC~lAf I 4AAAAA)I

It 8 zI-S

u 1.-0 '0 oo1r N0 00 n0 mi x U O O O3. if
.K 1- 4A LA U n & om2( n LN - w N 0

It Go Il LU1 LA m LUi i ^

It C l

3- it v I -I

0~I 4t0 oN'tt 1 0 0t 0 )

LU)) a1 0I CD & 00 " % 1 C UO CDi z IID1
It I B ~ KI

4.1.). 4.1 1:41 KI

c5 Z. II I- c 1. .

do c: II 0 .!!
1-9)41 I 41ill

w II w w o 0 W 1c 0 I

-1 19m 2U a-.O LU E II2;- 2 N L r

II I3-62



RELIABILITY DATA

If NO u Nu - - n iWU ^ V NI %U ,UU , V ,W %W ,U

11 .cIICI nIn I "

co coww o c o to C o C o C c co cc cCCCCCCC CCC CC CIGo c oc c IIc

I0 K0 LLL10 0 10 'o 'o ' 'o ' - if

it 0 00 00 0 0 , C, 4 0 Co 0 C> 0 C0 0011i

-II ----- - - - --- - - - - I

iI 0l 0 m 0 m 0 0 0 m if

iI W 4 >34 4 >. - i 4' 4 . . i i 4' 4' S i S i
II~~ ~~ I- ." 13 U U U U U U UU0U 13 U U U I
Ia In LLa C C8 C C C C C k kC C C C k C kkkk9k kk 0-8 0 Kif

II~~ K4i4 4 iI
4 40 A U 2 t U . U U. - . U. U.U U. . U U.if

0I- II 1

WI'( CA'- .r~ 04 fA I, w . w. 0 n O 0 9 - I

NI-I-l ; - - - II 1

Z f IIZ z :x X if

=11 9 nC I.I I
OD 10 02l COr: N( 0NIr 0 -C nI M 0 0

1. II MII^. 8 t L en : ;

0110 L ! 0 0 II0(,0 ( )0 C ~i0 c.( D c D ( :,CC : DC D C,

41 0) coI

It 0! i-if

LI'. U 1- 0 Ok I 00-. . . Y M 4 -0 0 %
t14 :-4 cm n ~ N 4 0 00 0 -e'~~nnn ' in In41

ch: 9-A-In 10 aO OmO1.3

- 3I -1 -I'l 4Go m C - N I

:; -1 if

- iI - N N O N r - CM in In t- 01 0, 5 I

-il C3 .- 0'- in Il lop 4 r- 0 I I N N -

II If

it, 90 - 1291: c c I

iI - If

II II

iI I
cI do0) 0

II m m m "

I 
o

it 0 I ---- IiI ton-i-i-i-i-I-I-i-I-I-i-I-I-I-I-i-I-toim-I-I-I-toI-i

if 01 0 0 00 0000a 00a00 Q0 a00a00000 a 0 01
if. . . A A . A A. A. A. A. A. A. A. A. L 0 A. L a A. A. A. A. A. A. L

11% IA N totI0 ^ % N 9 N t ^ I n U ^ I I !:01 S el 0L fQII M M L L L " u K w u N r N N NIN r N iN c

il 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

II Q 
1

1 1
Si Si~i i 00 0000 0000 0000 0000



EERD-2 EQUIPMENT RELIABILITY

if- I

if a- <- , - , U, U, , U, U , U U , ,, U, " , -' U, " U , , '
it w 0 0 000' ' 0 0 0 0000 0 0 0 0 00 0 0 0 0000000-P. r 0 0 0 0 0 0 0

II 0D0 0 0 aC DQC )C DC DC DC DC >C D0C

II U,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I

II 0 f f f f I II

CL000a00 000C

IIK 0 0 ( 0 0 0 0 0 0 0 0 U U (U ( U ( U ( U3( (U um um (U (0(5U U

rII 0 c 0 08 0o 0; In e R 0 (U 0 0 (U (U (U (UJ (U( U 0 0' (U (U (UA
i. In r- m 't L . L L L L L A. I. Ao . A L A . ( . I

, In N. 0k :2 2 a, a 0a aN u'% r- I" iI 00 .a

C 4 00 0 0 on 0 n C 0 0 n C C a 0D (U 0U (U (U (U (U a(U ( CD(D(DU (U (UD (

- - -4 - - - - - .- *a - - - - - -' -. - - ' 0 i . . - . -I. I

If -

of - I

of Ue J 1. N 01n0 ;IN~ z1.- . z0 0 0 ' ~ 0' 0,U U,
W'0 .W t'0 1.00 U, N.0 nt In''U .I-O I-4 NU-t N n- U on

- It 
:i

ofW o NI ;s LU CI

0 01 04 0 0 0 00 0 0 0 0 0 0 0 0

C, m' 0 t 0 t I i

it 4- cm 0n wI % m ' ,c . n , ,c o m if

Il It 01m0

if if

-- -1: It < I-C I:

It z u,4

(I~~~~ ~~ 0 0 01~~NNU ,N N 00 0 0 C)0 0 0' a0 0 Nif

If I
- f to to to t

ItI

ofI S0 N - - i i

U f U, 0; . z i
It LI

Ittr mi ,i n I n 0 b- ,L Nn I ,I ^ i n ,I ^ u n I ,I n I I

of - I

4- N 3-64



RELIABILITY DATA

in -n in in i n , A L n UN %IInUV n L MV n V -P oC.

10 LA10 LA IA LA LOL IA11 i LA LAIALWeALLALALAWeALALA VL VALAI LA I-* N Ino II

II LI -N N N N PN I N N N N N N N NNN NN II00 0' 1 0 1 0

Ct 0 0 0 O O O O O O O O O O O O O O O O O O O O o cr r-crcI

- N - N N- - - - - N - - - N N N N2 N N N N

1) 0' 00L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0: 0 0 0 0 I
iII

II c 5 I
0I 0 2 .2 .

11 IX -C

a C C C C ITC C C C C C CC C C- C C C C0 C C 0 D00 C C CI

;zI I 00 0 0 0 0 000 000 0000 0 1
GO- U C C CCC CCC C Cj C C-* C~n C0 C" C4 C C r C o C C C C C C CI

II i I IL L I IL IL L I IL IL L I IL IL L I IL IL L I IL IL L I L L I 0 0 IL 4- it% (4 I

w II I

0- e - .- - - - --- - -. -- - - -. -*.- -0- -C -C - / II --

1 1 4) UD U L. U- U - U U- U- U- U- U- U- U-1 111 CD ITC '. I t CD m

0' a c tm m 2 mm mm mm mt mm m m m m 1,mWeI It mm W% mf mm mmv "I mmi

IL I'm

II U r -C;W 00~0 Nn 0n CD m (%OLAi m C

IIu L UN i O 1 O 1 N L '

>41 NN N CIr 0C 00n. n r4 "rN'O tN I n 0 N t L

Eli IM

a.l m o' o- m oI.I

LU IL - . . It

c" - &. II k9k99a a -S

.110 P0 m om W m com m mImm m .m &C

-C LI 4' U 0 mII mt A "at
-31 IL LU S In . 1 "II 1 ,"

CII C 0iI
mI 01 IA i n L f f ' n i '' ^ V , n ' f A i f I ^ Li A iL

II II M C Q (J O - 4 fJ II(J C (J C 4 r N y CJ C J N M C
11 W -L

milK In L

IN U - N n~~ n~ 00 GNN O~~ n 0 L LA 0~0~n t)0 .*3-65~ I



EERD-2 EQUIPMENT RELIABILITY

-C 0 I = - D C 0C C 0 CDa 5CDC

II I
It II n No I n U 1

mI 2 orc ccMmm I
cI c cccc

II 0 2 if

wI M 0MM -9 zmmC 0~~0 C 0 11

0 c 01-1-150 5151 1 1 15 1- -. 15- -- - 1- . .
If:

FL 2 S. . S.K 4D W 4)4) L
If It i L 9 LC 0 0 0 0 a 130 a 0 C
11 1,

0I 15O M O 15 N5 5 5

II J4 - 4) da 4)04) 4)0 4-' 4- 4) 40 1) a)1
I. -U Q 0 0u . . . . . u u

If U's4) C 5 5 WW W WW OL III

wi om i t In c, m mmm m m m m m mm (Dm o mrm- l

II- N II' 2 0 ,0 M N C D I
II " IN If% -* I0

II 0 t~OOO - ur4
-3c r4.. . . . . . . . . . . . . . . . . . ..%

CD 10 0 C 0 I II

0. 11 0.N00 . ' 0 ' 0 0 0 0 00 0 ~ . 0 0 O O t N I

- C., . . .. 0.. 0. . 0 ' ---- 0----0-- - I) --- C

C I A 
IIIM I

it -t.-

I-I 15 - It 'r 0 I n M I D( :00 M M I tC n M I I Dc1r 0
.c1 1 0 -C g " ' De M I 1,' .t D r
1- =l-' = Iv

c I 15 1%. lII' Itn 11 c
of, 'a PAU P IrI0V t PP 2r ;

S-I CD 0 0 0 % 0 0 00 0 0 M0 0-. 0C I

110i"t 1 It

-il

It c <0 -0 0 zU 00 00 -*0 00 0 '0 01' 0000 '001
f~l NA O pi In I

II U -. .* Ni C.03 If

NI w40 w'i ~ - 0 0 0 M 00

It I

II 0.Z) CA MA on U) 0) c 0

'm4 IM M 1. 0011t a

em ")V 00555111 L m01

15o1 15 5 55a1 1 1 0 0 0 4L 0 a 0 0 92. to a >11- i n

9S V M4 10 4)0

II ~ ~ ~ ~ ~ ' '0I~ i .~k~ 555555

IS

if - - -- -* -* -t -t -. .- -4!. -* -. " -- -. -4 -

3-66



RELIABILITY DATA

'CO I, dOVI 'IO!I

II0N 0 CDNP P CD 0 0 C (D C3

II~1 00 00 0 00110
II : c 0 II

ot: -4- - - - It

II .-2 2 2 - - - .- - - - - - --.. -. -. -. -

II C LOO Q 0000

IN

L LU I-ZI

z.BBB z... .. .. .. .. .. .. B.B.5 .-.--
cm I C (Ij- 0 0 0c<o0 0 0 00.0 0000 two -4-4N-4-)-4

a. it j m ~i -0 0 0 0 00 0 0 0 0 0 0 0 0 GO A- A- in mA-;
r4 ruto

It I

c - - - - - - I00 0 0C C ,0Io0 0 c

I 
Ii
if >I
to m . L I L U. U. U L I . . I L I . U. I L I L U L I . I L I I S U n ~ h . I
ii m m m m m m m m m m m m i m m m mm m m

'I c:, Z ~ Z zz g z K g ~ i g K E z CC 5o o ococ , : ,c D0 0c-c it w 1- - c

co 0. 0 I 1

cl LU I= I ,Ic , ,c I fO D
4!c (D. Of 0 Ii

ac1 NoNm 0 0 0 0 0 0 0 ~ 00 0 0 p ~ . I l 0 ~ o I

ttl 0 0IA
-v mI -

a. >1 co c o

N. 0.0 0 f I

II~ 0 ~0. N -if

f- -- -- -- -- -

----- -I-I14.4 4,Q 0 0 0 0 0 0 A m o . W 41 - 41 o 0 00 a o IN

2I - -- -I

mI m N N m Nc ImrII 11 t r Ii

43-6



EERD-2 EQUIPMENT RELIABILITY

io 00i0 40 0 wwwmww00o o 00 00 -I

,I oWUg~l -'0 '0 0 '0 C38'0 0 0U l 'r~* IIP 1C)0
II C 000 0 00 0 00000 0 00 0 
II 0

II II
II -II

nn ii m In m on
00' o 00 Go ISOO OO O O OCI O co0 000coc o or

'I ~ '0 ~0'0 '0.C -NN0' N . 0-tt0
CD n C00 0 0 0 0 0 0 00 00 CD CD It

II II

II I

I| I

II IO O O O OOlO O O O O II

II flII

I- - -- - - - - - II

00 000000 II

II0 to sIl

- - -0 0 - - - - 0 0-
0 0 0C 00 0 0 93000000?>O000C3 '

SII

I!I

II 00 0 0 0 0 0 0 0 0 0 0 0 I

IV00 0 0 0 0 00000 .0
II~~~ 41 A .C . - - ' 11

U)A ns i

cc W m w - - - - - 0 i

ow c ac Coo o o o o o o o ca o o w wowomowo. w
II

II44 4 4 4 4 4 44 4I

II
ii C: 0- o o o- 000 P20

WI. 'CON 0 0 0~ InN F20 '0 A' -- *0 - i

I.1 0N N.n. N I tN

II I

1- Is Icm (4 IN

K I -.1 uj 
N

ilo. 0 5II00C )C D0 : D00000C,0C)o DC ,C

W A i

") >

I III I.-

w11 z I i-

ii;

4ilc ISO C5

4110 0 n c , 1 1 m il(I 3
Li .l t CtII . .c c I I

43, 0,t c ,,

C3- I. 0 P- 0 ,C , D

011 WI

to1 4- - 0 ' A 0 O ' NA

Oil~~ ~~ 0. - 0 't0 Q 0 - * * * * N AI I I 0 ' . N I

S! IfI N II n

.411 IV

0. U. IiI

w IA IA 6 
o t 0 1-

~~III~~ - Ntol 4 C '-N -I

WA 72 -P - 2 - - 7F 1 - F ' 7 S t

Its 0 1I , 0 1- 11 a a t I

'M U 'AI- It

-- -- -- C

of 0,CI I~I0 A 0 ' 'N, wg 0 a* r ' 0 W

21% 00 100 v -* 'D '0 Ilt .

"N r m I
ey m w nA m o, toP. w m m m Pom " e

II3-68



RELIABILITY DATA

II V% L % % L
IC UaoUf LfNL UN~UU~ Vl~u U r U ^UNU U C U fI

C) <3 000 D 0 0 00 ae 00 00000 000 %
0 D 0 o I

10 1- 0 O10. 10 0 r..N N '0 0 '0 10 10 00.00.0" 1
mIIlO O 00 000CD0 0 ,C D0 0 0 01

II cJ c . .

I0 0 0 0 -C C C C 0 C C 0 0 0 0 C C 0 0 4 0 .0 0 O 0 0 0 0 0 0 I

-C 0 0- 4 4 00 0 3 4 0 0 44 3 0 0 0 0
cc m m a.a 2 a a~ IC U.4 U2 --. -- .- I

II ~ 00 00 -.- ' 0 0 0-0 000 00 01

of c - (A -) cn 2 0 - -

I0 0 '00 0 0 0 0 0
;2 C C C C C C, 0 aN "m Dl

CI 11 Go4 ..- 10 o41.. 41* ..-n " n e L
II04 4' 4. Go14 4 414 4'i M-14 4 o' 4 ' 41' 4'f%

II LJ C, C- C-C C, C-C 11 0L o C-C C-C
Cl 011 1 414 o o44 1 C 1 1.4 ~
II >U U h 4 iU fL3 U C -3 1U - C'l. fU . U . Ul

ca N 'uU U U. U U U.Uj.
II I.- KKCC.. (D 0 0 CCICU U 10 KD 40 0 CO m M0 3 nrnm- NICCO A f%0

ca I 6-N0'0 0 0 '0 0 0 03 CY 't0'1 00 GoN.- 0.t - pn3I~ Nil
tc t wrL3n in-- 0 ' ' 'arC 00 CM00PO09M'Fn FnC . 0 * 'r' 9 -t

iIKI

WID 0C mC mmC 03NCD000o30I5.f3N '0 0~ 03 .C5 0 A o00cm..P 0 C, c, CCA il r-
0.11~~~~~O ZCDt0 .. ~ N t . 0 0 3 . 0 03P iN 0 - o00 ?C N 41 N U3 IC U ~ l

Z II - % , 0m ,
4' LM M' 0' '0

>11 00 coc o0 13 9:

FI F43 4. I FFFF

zI -z -Z z

OLl 0- L. L.L 0 1- 10 a 1- 1 1 2 10 10 10 10 , 10 1- 10 1L

0& ot OK

-L .I .0 K 9L

mI m3 0 m a m 101 o 01

In 0 C- 0a

C-Il "Ml '0.0 0 3p In M0 0 (MD P n NI 3 I "M rm0WN0N N N Il
411~~~~p CA m'- . .**-. . . . . .

3-69000.~l~P~I S



SERD-2 EQUIPM4ENT RELIABILITY

r, le1 r 4 N41r4 s 20 00 'f) l
U.1 44 44I i = ;,11 1 u a-

II 1- / U* l- UJ - U1 a4 * I - N n N

1- 11 i00t 00 1 1.-~0 4 0 4

14 - 44I PM r-. N 4- in 4.- 44
(A (A~V W1~ C5 C>19 C4 C,4 04 CD~ (A4 C5 S.

44 4 W~ I-~~- i W~ J~ ~ -~-- 4

If - r- I1

ii t4 44 44 4 o1 lli ;

N4 0N4
I! ~ IN4 ii04 4- - 4 4 N0

44 -. &- r4 z4 z r § § 1 " - 1- " ii

44~~I 444 0c444
I4i 0 004 . 4 44 4 1 4 a. 0 44 il00l4

44~C It 0- 04 L4J w) C ) C ) 4 ) ) C )4U C) C) C) C)

44U iiU 14 11 1: ': N1. U . U U4 4- - 94

44 L.U4 4 . ~ W 4
It 4--4-I 9--444-I i-I W- m-449444949

4:, mJ S 44 0a g 4 JK Z K K K C4 :1K K (L44 o c Dcc -
ill I4 44 4I

c: 0 44 ( 0 1.. . 4!! to I 9Ct!
If to I - N4 Z. .-
44 W1 44 U) Wu a4 ?A Ws 4 1 a u 4 2c4
It P 4.- 0 In m4 LU -r4!4; I l 0 IC .I o) 4

11 c I a4 (1 4 t41,N, t c Y I 1 . t A

(14 0; 0.
on-I442.

444 0:, 4 C 0 4D 07 if
C.It !2 N4- K4. 4- K4

44 o4 It 44 4
1-44 IC ii 44 I -44 I -44 I -

C44 a.~4t 44 0 to NNDI C5 dc0F 4 4' ' 440 fa 0 C, 0 40

LU 0 I 00
1-44 44- 4444
-U 44J ill 44I I. 4 4 0

419 Gel 4- -4 - -
-44 ~I 4 44 4

of ll of4 )4 U 4W4

I If
If44444

of .. 4 4 ~ -44 J -4 -4
of - 24 04 - 4 -4

44 4 0 ~ 44 W 0 0004 4 ('J~ If4 A~N 44 W 0 00of

44 ") 44 It 44 4) ItU)

It to to #I4 1

of to 4 4 4 o 4il4 4it

~ 44 034 ~04
10.- I.0

of it--4 00 44 0 ---4Q I CI44 . 44 4l .- 4 -04
44f 44W-II4 WI I444~ C)- .- 4
49 -C -C do m4 0- . -C0 IL
44 4 494- 4 C uiw w l CC 4--4-4) 44C C I- -I4

44 I *IC 4 O ~~ a. a. 4 Oa IC IC I IC 44 Q . C Wi
44WI I L~OIf. W - C LI C-I 44J LU) -ev 4

If 0I)) 14U4444 CC))14'4--44 it~~u 4 0 0 0 4 iot 4a 0 C C 4

44 ~ 4 0O44C) C C) 4 ~ *- )4-3 070



RELIABILITY DATA

II N 0 K0 11'C N0'0

1- LI e m - I 1 10

0 lmIP I- c12l 9! ;a 2I 'IO, tif 10; NN rA IIC- -0
IIi 4 m UN 4 1 0 10. . .4 . . - -4. -- -I 00 0.0 '0 '0

N c c m m-c ctItu lu-l

Zi Z ~ 00 of. 414 4J4 4) 1 L L Z1 L- I- I LII 4414104414 L- Li
II0 0 > > > > > >>>> >

It. 41 Im a1 tu In 9 00 0 i 0 0 0

gy W1 CA 'A A CA CA CA CA (a C A ~ ~ I 1 C A C A C .'-1

IIU -- -- -- --4 Q 1
I4 .LU c U. U i . U . U. U .K = .U. rI E I U. . LU. U L- L.KU

c - - - I .g I - w I--I

re pn 0 NIn 0 O 0 '00 a D(,0N( 0 c C n ri mC mi W0 In c 0 0 I m
WI. . . . . . . . . . . . I I'5. In. 0. I 1%

Nrn0 0I N I P' IICM a- 0-* -=t-* a
I-I un co"I In 0C5.rInN M I~ :1W n, IVIn

ml it ILU
LU 11 c UI JI

- : II u - U I 4 It uN

il I U NAI AI
LU I cl ID 0l 0 D lI l0 C 0 C l0 C ,0 ( C l0 lC DC

Ii I It

O~ 0ii > N i
L~~~ll1 -~ii L ~*Icc In4 C D 0M r D C , C 1 z OW C, C , 1 It I I

of1 01, im 01, I

IIii ILII
0I If I0 2 1 D N II 0 C

Int onA IZ ( WI

11 0 04 00 I 0 fC0- - C M C MI
1~ 1 a-F41Inm. - 0

... :It'-

11 II

2n FI LU II LU III I -
F F F IN Im ac 11

for v a tbed A a N "0 l1
Lflll >I > W V L , ofIIM I,
011 LU 11'. *1 *

II- -- -- -- --

In4146 4 0 - O - - 0 I 0 0 It N Ii a a a to - -- -- 0 .0 I.

-0 vJ .0 .4 .0
II 21 -

11 It I

Ii i3 71



EERD-2 EQUIPMENT RELIABILITY

HI II

N uj -, -, -, u -, ;U) -, - , - 1 ., ,1

II ~ W t ' U0 C. 0 C5 D 0.t.* 0 CDC 0 . 0. uu 0 C

0 a co t-0 ~ o00 000000 001

1.- 11- ,11 1 1111 . 1

C, -S Lm u,-~ I^~ V% u

CD mnio5--o-o5,oo 000 CD 0 0. 0 

:19I

II I

II c r c

-Z 'Z7 L 7 ZZ Z - ,0 t Z m m 1
It >I > >>>

II a I 4 111 Go 0 0 0 W 4 4) 4 ) ) 1C C. C C0 C1 4) C

II~~~~ S e61 *0 0 0 g 0
CA (A w '

C! .C C . I!II- F

91, 0 0 4 Ll 00N If % N 0

0 I0

II if L. L L L L L L C C

z fIII ~ 44
-J 4u 0 taD ca. c:,. 0. 0 C: -, 0 U . :, C5 0 U. 0 I.. C, c:, 0. I0 0A C) C> C, 0. C, C

IIa m m m m m m m m n i m m m

c oo.*0 CD U 0 . .0 00 0 -* - cC 0 0 3U3) C c, c- InI CD0. C:, 0 C

UujI I 0 0 0 .0 . :2 two~0m0 0N U 'C3, -~.0 N~ It C 1 4 CD 14
It2n.l 111 Ili a-tm- 'Ci Imm.nt.U)C~C) ~t 111 0.
0)U OO00. 'C C ~ ' N C t~ 0 U)U)N 0 ii

N- II I
C4 It

- I -I

LU
Go P., -

cI' C) 0 -010 m 0 0 n: C 2 DN0 M I I , f -
I-H (U4 C4 C4 m- I'uj CY

-jI
II I

0' -D DCD C- C - C -C - 4

-. atN ow.
-~ mI~I

IL 4L IL 46 & L 4 C1

ON so do a I.' of 44 N .
'1. 6, a IA

-I -I -- -
I 

- - - -

In on I

us U. - - - - - - - - o o N ( I., N0-I
II WVI.-t-V N-tU

II .3-72



RELIABILITY DATA

rI r N ItoI

W1I In % kn
cI -U %0 pI co I.- l I m

CD 0mCD 0 m ' 0 i -C 0D
CD 000 C

NI
II w IIIV9 co CO

<I i -

II In

WI WI -C 
WI -r r r_" C i <- i

-Z WI I. -n a C

IIX'1000000000011 00 8 ~ .1

cc4 4.I 00 0 0 1 t

It N
cc 'A 0 ' h ' U )0 C ( n 00 U

II II Ifit

IL LL LLLLLLL LILULL Z Z L C ZI UJLL L-L L LII

0I4 I . U.-5Po U.o U.O 00- .- . UOO .I. I. . U. U . . Kt 1U U . U..

II x. m m~ m~ z zz Izz

C, CDZ Z K Z Z II CDZ Z Z Z IIt CDZ Z Z IIDNo = t0.C 1 0 m C D N c
WI 10 C, CC !9 0I

in.1 *1In 11% N u - 41

II 11N 0N II 0 CU U~ cm' IlL ~ - . 0 -1-

Z~~~. 110 L I4 sNN I .
m~l41 L ISO L If 0 . LU I

o.11 ;L 8. m 00 0 00 0D Q 8. CI 00 m i Q0 0 P51P C3, C. 0 0 I

>14 'K It

In II In C,' In0 I

:I 0 wI 1
IV0 I to IV

U114 > 0I11.

WnL ILIILUI

(10 s- -K CD (D c 00 11 Z. Lu e%

cm It~ Ill I'.. 11

II... 'c' .1 29

- 11 C 1 01 WI

IILU NI LU IILUI

II= 

IImII

0II II
II . z -I 4 I-I J 1

ii II LU 0 DCD0 0 0- LUAI

IIu ILAI I

of II Ix I

II If

It I

8. mui

Ix Ix'' gm LUf'I- 1 a t I L L L r' 1

1w In4 44k414144444411

IIT I I.II* * - it

II~~~4 0to55514441
IIU 1141

21 8. 2. 2, 21 2. 1121II

II uI -C 0 i

II LU I r- INcmNfmIemN I LUl 1161NN %J cm fm cm LU I

3-73



EERD-2 EQUIPMENT RELIABILITY

it 'oI ,in I t'rI ,W
H c ISN C, 4'0DCD CD o.1'l D 0 0 CD a D ,D'

II 1,'0 LA UNUNinI W i I - 0 %LA rWNin In u, L 0in 4 in
0 CDOr Oooo r 0 00rD r0 .0 D0 00 0 tCOO II

It

itr -c C~-
IZ z c

0 0 0~ss
at" ilam l

ml 'a 2 ! 0 011 - 1 - v 0 - 1 - o
>I & >>

ac I

I11 0C 'A'A' ctin!h0'A 0 0 0.. 0 0 00 11
US 'U 0. O W W - 44 04' -- 9

00 0.'..4 0 000

If I~ I

II -1 -- -j -- N f IN in N I % r )0 nr: iI

.2 Q2 In In 0 0 0 1 0, C0
*I-~~~In. ON, Itn* In In In In U. 1I T : * r In.- 1. 0 In 0 In I o In N .-

I I .n " t) 4 0- 4- 4 ) ) ) . . 0 .4.. 4 ) ) 1 ) ) ) . ' 4- . ) ) ) 4 4 4".I ,
I, %t'' 01 10 6" It %'' Uo Uo -'.: em - Iic n m m W n i r je mW

it W L LL L L L L L L I
N 4)0u44Gj~ ) ) ) 4 4 ~ fl C ) ) ) liN L -j W~ II A Inn . a W O AfC UI. 4 n ) n n
N & -00 C nc,4 )m a 0 0 CC D : C CIC C> CD C 0 4 C ci

II CD InI c0tn 0 0 D0 000m C CD N- D 0 00.( IC, c, C, 0 N. 00.0 C 00 N0

MU W 440 't~ N4 C Cr-,-N.- N 40 V t C m VtD In o VeJ 's4 *V i
It af "I N t! 'm -t'r I'r iD t It c

I InA'
CM- - -- - i

-It

,c 1 F C 00 0 0 M 0000 0Vt00000 00040.000 D0 0 40. 000 N :I.ocmot
:; it t ~ ' -

N 4N-'I

Nc 4I 4..V -C - C - - iti -

La La C.4 .L . L .I- C-L - - it

do. 4NJ ' ~ C f ~ C . ! UI "C4 4, § C MC j -l i
Nil 4W- -0 -40 -0 NN.-CC a a ain

7;~. -4i -I
I f II IIca a. I

-1 
3II

0 0 0 0 0 3 o 0c.NNr N T,4 II n
aS if It It- Y c m N N I vIScm M M M M M M m ;4I9~ -m-0-000- -c- -00- -0-M0 0--00 0 . N 0 .- 0N N - I- -

- II In74



RELIABILITY DATA

it s I !r QI C I Cr, I CI Ii oc oG

1- .1WIt cmN M t In It 10 m- ' 9- ' F4 0 U') W') UL UN) V%) um U) I%

It CD IIC :0 c1C

11 o10 00 0 0 0 0 00 000 00O20001
II I
iI NI

CI A NI

II 00 0 - - 4l
II~ 0 0 00 00 It044 44 1

0 SEA > > >. >D I> >5 ID Ig >5

I - HI

11 ILI ID I- C- L- I- I - f - I- I

W 0 0 OUl

.I CD. I" I,% V-. . . .- - . . -. .- ". m) " U, Ul 1

11 C NJ SO0 IIo ,' 4 I
0i 1%t "" . M U r t " M

mi JxZK EZZE EZ 0zzP, z zfnZZItZKItE M

0, 0, , ,I-N r oo oCoc o o In ,o )o oc. c. o o.'.. . . . . . . . . . .,.c.. .,.. . . .II

091 C, N, P- 0. N, M, C, U') oM o 'l(II ~0 ~ 0 M Ni) N C M 0. U. 4 4 -.N CDII 2 3,m C
- I 0 .o -? .n WN V. co In - .

ZU It Ct II

1-'. 10 CY C I S t
Uj I I tc I I t t "

m CO cm

0. II0 ) 0000I
LUl Ill m *

I0 ID (Z M - - "I "I
11 0) I

lI E I E on mo W(noO oo

IIo CI'- '0 0.0 0. .- I-

11 110,;
W ILU > .z Z1 1- 1

- II 
u W') 0' 0 0 - IIL0l (11 0 04 0

I- II LUto

.0 
ZZ V

Sic 'tUJr r r tN P N N NOyI!cmf m N - II c

fI jfy %; jC m MyM CM %M1,1

II3-75



EERD-2 EQUIPMENT RELIABILITY

i i

II A^ u1% W% In Co L0 L0 10 L0 an I0
it I- WIIL AI c 0'- '- '0,0' 'OLA 0' QAL LAL ciL LA IIn " C )C C 3 )C

II cc 0 Go00G 00 I00o0 00 00 0000 00 3 0

II 0i

IS i
II - Ir

it0 1 0 10 I '0 ~ 1 0n 0 M P1 0r 4

II I
II I
I I

ca
II I
IS I

II . .c

II (A II

-- - - -t - - - - --

mu . o ca o.ooaaoaooo oo)o oaao ,

" .1 "0 C C C

e I - - 1" "- W1- V% :. 0- r, f6- . - 6- V% - -> C V II

II II

u C4 ;z , on CD C C CC Cm I

". 0 0 0N 0 w m I,,000 0 0 I
i G Om - I a-- -* s I t I D Ut -- in .- ic i ii

0 Nl U- -. C\; m- - . L . U 6- U . U A ( ~ In Is- 0 LA (A U-: It

II .. . . . . .. . . . . . .. . . . . . .. . . .. . .. . . .. .

II "- It 0- . .

UJlIII 6I-nI mm I I • Ii N i

0. 114 0.n0~ wn''' ~ ~ N LA ~ .N- 1 * ~
IS KjLuC C N-LA D, (D.*20 '0I CC 3 DC D( 3 0 D D(D00 LA, NO I'D 01 ND C'. ~ l ' Nl ~ . 0 C

CD 0 I0 C,0 C D D 3C n cI 0 m m -. . . . . . . . . . . . . . . . . . . . . . . . .>

WI, 0it

W"1 az 0. 1^ e Oo-oo oNeoC5ooo oz O O1 oOOfmNo 0.011

if (a

Ow riI ItIt1
to i

It

FU FI F- F F pFI- FFL

m II 001
IS It

to al It

ai 411 0 I00 4 v t 1 (
0 00 0 a. 0ia 0....~IN t4 00 04 06 0 .It'l.0 a00NNNN 4'C30 It

1, a a- .I~L L ''L0 . In (.'.W n a-NO.-..t' NN .O LAA
to0 0 O0~.N (% t F ' .0'J. 1t .0 - of - 0 - '.0 0 0 1

2 22 : 22 22 22 Z Z7 -- - - - - - u if
a too, 0Na 0 too, 00 ' NN 00 2 M do

cc. .! .! N! 2 .. ! - I

tII

to X, Pon Nm Pon m It IA 'T m Iof II tw m I1i n I n m to m m w w n m P1 11 W ) 11 m ON rw m 1
tol (IiI

~ SI 3-76



RELIABILITY DATA

pn I I r^

C', ' 0 0 11 o , I0- 0 -. - 0 .eo.-ot0r 0 0 0 -0I C ' I
11C I 0 C3CD D C 0 0 IIa

0I - 5I

It II

CIO O InM O L 0.0 In 0 0 8ii0 8 8 o

(U (U (U (u--,

WCII - -I -- - - - - - - - I

II~~~~~ I.- I.- I.--10 01 - 1 1 1

IIJ I- C, CD ( I 0 0 r I i m . o 0 0l 0m

II LUm g C, NULL Ct C3 j 40 CM C LI.. LIIn
3E 'I m 1 In CD D c (D 'I al 6, 41 141 pn 4 4D

tn~~~~I In 1 01 In It ocm

NI #1 wn 41 p00 F 0 0 * n r in

ut(4 InI INS N00- t N N n ' n~

LW, I I

XII 44 lL II (U It mU In m I t C,()CD I - ' , (
1-1 (U 0. 61OO I 1 cCV 0. 0 0 0 0 . I~ 't 't ru tv m %, 'r ri I

nil.- ;0 In Z IIZ 'n Lo In , C, C, IV

In 1 II 41 In

011 0 . y II 0 ry 10 II LI CDC
I- Xit InK I-0 In M

.cI 0) ( m 41 0 II 01 ,( v o C. 0 L" C

9K If I

>I -U I- -I (U -- - - -

1I 41 N-C 0 n n I 1 I CI -t . N 0 t . N ~ N I

II.- L. 1- 1 u i i i . L L. . - L. L.L .- . 11

I- l II II m 9

93 4w In "t a Na toI In II
L if In. 41 410 0 A 7 E 9

-I -z - -- - - I
II I&I - -~0 V -t'0 N

LU II U r'~N.0 t3-77.



EERD-2 EQUIPMENT RELIABILITY

ooo OW I 0 cuc oc oc o

C3,-I C . CD CD- t P 0. 0~ o ' CD 0- CD A CA II CDWI 11 CD CD CD CD CD CD CD 'C C0 '0

OWaIaIao m c 0 wI w w w

- Lm 0 A I Iu% 0 I tC r 1 0 1 - 10 Z II , - N r
(a C, - C 14CD~ 1C ' o 0 - ' I.C F' 00 t C. 11 In- cn IIC DC>C ,C C DC

CA :iCA

0 1I 2 0 0 - 0 0 0 0 - CU 00000000--0-- 1- -

ad 0 0 0 0 0w 0 CU CU0 C CU a

0 00 0 0 0 0 0 0
Iac I IA. I . . . .2 It~I I

t_ ... . U U U U 0 . u-- U U U Ui U

w. IA 0m ww w cc Hw
1- 1 1-11 1- 1. fill-II- C- w w- w w- C--I m w- w- C- 11 C. C- I-w c a c c o

1!O tO ~'ItC SOAO% NmN A m UOCAWNO'OmOmOOmON C I

a-.11 Lo NF0 NO Ill ctC'CN0F'.0F'-.5 . iI

C- I 114 w U.

-C IC I

K~~~ II 0- .JIII0,CU
0.- -.I O O O O O O O O -I U -. ' I 0~ 0 0 0 0 0 0 0 0 0 5 : c , o C, C , ' CC, , C I~ICC. ~ CIt

to

tC INI I' -- I r
2%I II . 0. cm (V 12

- III

MI 'U CD 40 u C : 5 N 0 0 w I
lIZ %nW Nl CA LU >ID'lI
II r.LC - ' . . 0 0 . 0 ~ N F C I . C 0 . -C C 0 . . 0-j mI

41141 i-t N'j. NtIN - O - 0 CC 14 - N O O O -
- II U ~~ t C~ ' ' (.t.fl ', 0000.''I-OC I

It rI Lot r. -- ivi L Fi F mi :1' m I II mI

E -E -E -E 5 .. 5 E I.

IA~ II LUL UI

-ci It II m m m III

aC aIC. . C C-aIm U l -z ::13
It 4 - a 0 0 0 00 0 '0 M . II 0 NO M to. 0. 1- 0. CA m. Il II m m m

It II

Itit It
IC II I

H & >1' . C.U.U.U. . U U U U 4 4 I 0> I I 33-378I



RELIABILITY DATA

ON- 41UL - ' - M U NUt v NN U A I A L N6% L
C% co c o c o c o c o G c 00 ' oc oc oc . 00c ILn eoL~u*1

o jo o... ~ o ~ eooo o.-o ooo -oo ~ oooo ooo10 10 C %6%V A 1 - n NU ,u % L n 6%In V NL ^I ^ L ,L
0I 0 z0000 C oC

l( l i- I02 I*-1'-11, cl Io I, "11,0 110 Co N * 0, " cl
1,- 0 co t

IIC 0.C0CCC 0C C CDC CCC CC C C C CC C C

-I - ------ - - ---------

MIC 44. c4. 44. 4.4. 44.4. *J 44. 44. 4.44. c.4 4 4 4.44. 4.4 44. 4. 4.4. c4.4. 5c c
0I 0 (U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U ( U I

(I( L L L L L .2 . . . . L L 6 6 6 4 . 4 . 4 2. .. 4. 4

0 2 00 0 08 0, 0 0 00 0 8 0 00 0 0 0 0 K

N C CCC C9 CC C C . C 9
uj - -

I(4. co w m w m w wm mm I=www m w wm mm wm .0 mm c cc cc

PoI 0 fn0. '0Aut. r-0 .tI-t W! (A N (A
0.1( ZN N Cc -Alk^ f0 10 U.t N . 0- A , 0 .0 -^ g 0( 00 L^ (

2 (v C zI N1 1

II': O 0 4. II

IC 0 0

m II 4.4 10 a Q e II 4 m h o ., 0 0 1 0
C5 CC 0 I0 0

01 It 1%t ItIIL C C C C V
(v C:e ,C 000 0 00 00 00 0 0c,000V000000000 ' C, 00 00011t

0:10t' - oF , n' M , 1 oC- u AL

CO II 4'i
'o O N ( umC, 0'o 0 0 M 0 't0 1 - C 0 C 0

Cin II.

4C 0 W% fn0000000%1O1n k i

(-l NN N .- . - 0 0l ~ ~ 0 0 ~ 0 0 00. NN ..- I

411~~~~~ C . . . . . . . . . . . . . . . . . .
m( (U = ) m

L. L C- L -L- f -L

10 04 m , 0 0 10 0M .

-4 4 o to M 0 M i

U
Ui

3-79



EERD-2 EQUIPMENT RELIABILITY

Ni 1..1 10 ~ u 10 V %I % In Iri UN UN in in 10 1 1 % 1 V i CD U )L I tU in U ) )U In UIn V% 10 1 0 0 1

C, CW CCD 0 0C in C) U), lit CD ut Ct U) CD utO CD U) CD0' -. , 0 CD CD4- .CD UP CD CD C> 0 CD 'DC>C

NI 0 'o1 o 0C

-C- - -- -t

WI m- 0 a0 a 0 m m m m 4 '0 0NN N' '0tm)U Um' '0 mNN m II mmmIIm

owl It

I.- .- 1- 1- - z 1- -4- I - 4-4 , 11- 1-41- 1 - 1'-4 - 1 , 1 - ' - 1

W m 0 66 0 CD 60 6t 0 0D 0 m Go (v 0. 6 0 6 m 0 0

.1 . 1 " 9 1: Cw I 0it0 61 V% N,
I,~' -1o o 0 0 01 0 0 0 In 0 0 0 0 0 0 0 0 0 0 0 0 0

m Itt

in 0 : : 3 0 00 030ci DC D 00c 0 00 CD

LLII

W- U- 01 0, U. U-^ L K~ U0. U. CD o.01 o

ic 4- if ^( 0 0 2 ' I O- 't 0.N-t O 0 0-Im

-u 1% "It -t . . . . . . . . . . . . . . . . . . ..t"It
it V' U'S-. L'0 Ir InJ ON m 11II^ 0 n I

I-t ON cm In 0
U i I C: II

LU It C UI
LII 0 In 1, 9 m C %W 0 0 m N9 Ill I - U t 0 I

*. 10 co ,0, 00 00 CI000 0 0 Ni~ 0 000000001 1-j I'm In~ - m. It 1

II m II 0 mIt m m m m m

IIL 1- I

41 0) 0

01- - "U I- 41 - II
4"0 0 3to 0 0 2 00g20 'm OO. 0 n0 4 0 4 N 0 C 0 0 t 0' a ) 0i 0 I

f1.1 C .U . . . ... . .. .. .. .. .. .. .. .. .. .. .. . .

NH 6 r-.. - N 0',~ N 'N4,P N .- N N N.~ l I ' Nt N N ,Nr -r N N r, .t N Nt

II It

Wit U) 0it

II LU3 80



RELIABILITY DATA

L^ UN U %t ^I n W IIn u nI n U A L nrl %L NL n L N:nI coc oc ot oc c oc 00 0 w w m w ,
II o o ' 'o U~' W% ~ U U Vin)U) L % mU U' U)UA' U)Lvsfl w UN %0 ' nUN fn I I^Il nU l

C) UC>r CDI > 0 C )cIC D C > a C C cl - 0 C o .C

c ci
- .22

0. .N'0 0 0 0 O0 '0 '0 0 0 0'0a'a0-0 a0a 0 0 O0 0 I

Ii ( l0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- 0 0 000 001
ii ii

0i 0i

.x c CC 00 0

~~~~0 0 0 0 0 0 co L^0 0 00 - - - 0 00 1000 01-10 Z8

Mi 00 m m m 0 M0z0 o- '-1 O r

= Uol 0! w i Ui cm m Ul *. m O wu 11 I^ 0 'ii UC C 0 C C C lC .C C M C nC et

ii (M-U M- U- UN I. m- e4 U. m pn-U Cl- - U- - C4

Ii 4i 4 4m44 4

II' 10 00 -Ni
Ci on K. . . . . . . . . . . . 0 N

o.i 0 N N ) ~ 0 O M N M C, o 0 1 V- C) o' C, 00 , U)>

1-3 Ci
ccIi C LUi

LUN UN i

Ct IM
i-I m m. 0,o i0 i0.m m m m m mU i ,W 01 ,P

i 'n 0 0i

cii. eII Yen p j M ye M
ii I

>i - -- - -

Ck li& -1 - -

0 0 0 00 0 00 0 00 0 00 0 00 0 U)0 0 0w 0 0 0 0 0l

U. ii *. *- m- m) ii m t L - - -

w mi w~ m mmcmmmmmm '4

41a1c aaaI 00i a0mC - -- N N a

L.ll w4) 0 ii

Ii m 4e mmme

3-81

ii -z-Mi



EERD-2 EQUIPMENT RELIABILITY

1- u & 1.1nU% VN 11m' I. Il I V m I

It It 3 1 nC 000 11 ..

It 0i of 0 Ill 0 0 II
In II I I V% em 0

II Lu --- S.

IIt IV off It

II 11 C3 ona 0 n, c.0

IIf

II =1 00000 3r ) 11 0 0 U (1 al U

CC(j 0 tc I D US 1- NU cc CD 0 VwIIn0 0

O W".0000 I 0.000.0.0.0. II
L I]N I If mI II - 0 r n 1 ; 1 1 1 ~ l l 1

II aI pn i 0o nI j rj M '

II 1 - -j II II
EU EU II -0 ILI2. II 0. IIC D D C . D C

0 - In. 1-- 5 I C iG

it 4, In ..n f n I n In I AIn I I I In tI

lI If- it - -. - - - I~

9w c ,U.D0 0 C IIi L(%nU G~ CDn~~ p- CD 0I~~ ( f J CD

II 0. m0 0. 1mm m 0I0 0 W ~
U -- -II of .- , -j - I

Lu of -0i II it .- nm.4 i00 -j or ~ 0 In 0 ~ -

If S . 4, (1 a VI 0I .4 O r t ~0 40~V~ iI 2,1. "u lC , : - ta 1 u 1 0 O

ofI CS, O* C-4 A II > ' -i if% 11 0 C. C--3
c I Ut 11 "t LU t-1 c V-1 I Ill

If :) I 1 'VF 11 .-6 11 m I
to II 11 .- 110 ii IS

L~~~~ll~~1 C3UI U I ~ L I UI

K 1l II Lm K I L K 2*. -

14 of 0o Ix Cie IV

IlK w10 0I 0 DcIlI0 P
Is111 mit II 4 ' IfI Ii II

0 L *u C% 110 * L0 110 . .
iI In cc 0 11.. Incc

II EU- C ~ K zI EUC 22: , cKi % .- z -IE K w 1I1Iz= z m

EU I- II EU I-- I. EU.IEU 6 I;
* ~ ~ ~ ~ ~ ~ L -S LU UUit L. I. ZU- In * 0 il LuS-0 N. I I . LU - N~C 1 I

lIEU 0 . 0 lIU 0.0 
.1 E .0F1 4

V -. t t~0 00 1I 0' f
of ~ II II

Ill it m II
of I~III

II 0 a I .c a I1 -

-0 -, II-. I
-9 -4 VU IN LU %L

it U) I11 0~0 in 0 1:00 II IxI ILL CLI

of 9L4 IL 11
00 Goc I006 ntO6 I

If p-rnilm m I L WI n I

of .-.Nry II ''-.'- - -11 L tC y c 1.. tv L - r4 " cm l

it0 ~ ~ to o
II IIDIIEU E IDEU ~II 0 0)0410

II ~ U U In I3In 2



RELIABILITY DATA

II UNLf II

CA 10 C I0C) D C : 0 1!

-I -U - - - -- --- --

I- C Cr-0
0000

>I > >>

II I
II c 9 'S

CL w m cI 0 COC C C C000 0 00 00IC C O
1- 1- 1- CO

II z 11C 4 4-E-41:4-z-x-w4-4-ME

w 0% 00 00 00 00 it' 0011

14' LA P, 0 0 0 co>~ 1II;Cj I I m .N I n ( l 1

ui II II
3E 4, -l I

co CD Cn0 C o CD C o c.0 ( D c C3o C) CD o ( DC

C,- o o II I 3 0 0 C1C DC1C 0 0 0 0 0 D C3
00 CO- 0 0 0 0 ..U .- . 0 . I

02 LUw (Z) 1. 1.. N 1 C C1 01 m m m C 
1 1  

1'.2ItI
-C 11 0 .- It-- - - 1, CO Un n 00 IN

1 4 41 c n

co In 10 I tIInIn ' r
LU~~OOO0OU~~~1fe ry0~ I N H 0 0 ~ - i

It. . . . . . . . . - ~ u ~ t 0 0 I

0N u 
N 1 ? I-

LU~l 1. LU

0.1 > 0. Oft U.0 0.0 w s..0U.00 0 0 0 t, N

-C u0 c1f P C F iiiFi -C iI(.

II IN

01K 001

Itl 4- T 0R T IIs
-o m a t1o flK- o il,

4110 0 41 4 . I . t I

Li- IIf

If

II 0 3-83



EERD-2 EQUIPMENT RELIABILITY

II -II. II II
II II II II

II "1" V, 11 'A -1U., "I II I

if Lu 00 00 IIo 00 11 c 00 0CIO000 IC

'0 II 0 II 0 0 g

I II II II

II - I- - II I
II nIj ~ t 41 (n- P 4II 1f10 I
II W ~ 0 0 0 0 Is O O0114.NO00 0O.4 0 O1

Ii~~~1 1i0 0 0 0 I 50 005 .0 0 0 0 0 . 00

II I II
II I II
II II

at12 01 a. 2 11I I II II

L. 1 z zI zI !- ,Oo) to 4) "

II II II 0JII

II II

4,A)'  '  in in in

Ic -
,, o 1 cc II IL w 00 w ca CCc C CO

. ,c 1 . . .,. ,..~~C z I" I'

II 00 00 0 L% 11 50 U- T 0. O O00 0011

I " 4444----44I 0~~4 4 4-4-4: 4C)-f% 4IA l

II iI

110 0 0 000c

IIII II I
IIII II I

ill Ii U

i 0 0 II 0 II 0 o o0 o c

II CII

ci - 0 0, , , c,1 0G

to~ m nitout

II 0 40 II 0 ii I

ccu I UU II 4 . U 3c
1, W, . g gI cC I: , Cu I-c it w i KcO ig I aUL I, IId I- d

, I ofo I I I: IX" I 1 c l
-c 1.4 14. Wi II (01 il4l 2f (# 1 14 . L~ 'C 1 t . . . .

I, . Os, Sr, 0UK & -9 614 A I A ill4- KU- 4.. cy U-l K 1 n t.

It ca :44. .4 4 11 III 34 - -- - - II

IIt

Im C,,. U ~ l m c, 01 00 0. . 1N .

I 0 $1 > I I ll~0 NI

Iii 111UI LU II - LUI
It m. . U I L Is 61 tW m
ill1 001 C 1!I N: I"N

of w1 (A if% to(
UPU,1 .-Iii r4

1.16l1* 0. 1.1.1 II LI

It ill 11 0

to' 0 11 tj u )L L L>
ill 01 II -K -1 n i i iII c P . P -1 1:Is it

a 9 aI to 4 ac 00 I If 0, aI1- m m m m
It z l W L . ili (O . I. to L. L - . L W -
11 L) LU4.*.
it6 1% J-014 II u W4 ON.§~ ~ O fO N. ~ S N

-n L- 71 1-4 72 'IF *2 O N 12 T II
ItN . N ' . '0 it It I

Z~I a., a.,- 0W 01- - - - II..- ai 10I It m m Il mI
-~~ II 40 to0I 0-

41 -Z -Z in i6i z -z t -

Ii m N N if 6. IllI
II II IISo

II ~ JI- I .44.II 3-. 4



RELIABILITY DATA

1- U W I^ IAI I IA A I^ ^I n I ' '0'0''0 ''0'0 . IAI IAIA UI I In I^ W% U., IAI

1- 0 0 10 a1 0It01 0109 ' 0
II It

20 05M 0 I2

1.00000000ME

I.-
SO 10 2 UU2

ad to I rD t DIDIDm It It t 0 D0

:3 C, pD Go N It ID 00 It It In P, ID ID ID Im I D t I D ID ID ID ID I I ID ID ID I D I D ID I0 D I D I
1I 10 L . L C. I.C . C

tox Nf . WI" It() 2It M ^ 0 0 " tI M 4 11 0

ItI

1: 0 0 0 (D0C C C 5 0 .,t0 0 3C 40

It M
IZ I In J

II I.- ru I., P, U-lU U0 ' - U- -U mU- om m

4)~~~~ 1- c K0 0 n o

II - - *- . . L- I- .- .- .- . .- . . .. 1. .- .- - . ~ .. it

8;I^Ln 'r S"0 0 PtIP 0 ; xoCy ~ I 0I I
II~ ~ ~ ~~I t1~ 0 N N Q ~ t I1kA 4I~j- 1 0 0 '- 4 N 0 4 0 0 4

I- eI . ^ .2 IV :2 6%I e n ' a o

-K IC

KCal 7F 1J11I

0. 1.0 0. I.00 00 0 0 0-0-0-0-0-0 - -0 0 0 0 0 0 0 0 0 0 0 0 4

II I K-i'0~800 2

Io 000 g 40A c -IV
OmI n C4Mym; o2OYlelAss;e2 .0Ast es; .,;4. pav m NriI

oil . L I

I-Il ID 3-85



EERD-2 EQUIPMENT RELIABILITY

5, 42 C, 0

uI 00 G GoGGoG goG '" 2 0 0 000 it
It I11 SO 0I 0 ,1, 0Vo ' D1,DC

ii uj 00 oo0 0 I' 01
it -- 4- - - ' - -~ .- -. - . - -- - .- - - -~ - - -~ -- - .- - - - - I

II1 0O 0 0 0 00000 0 0 0 0 00 0 0 000 0

It I

it CI c i II

" 04 4I ~ r- C C. ----- C5. -CD -0P n1 I 0'

07~IDI 0 0 I 0. M W M N N N 0 0 m 0 t I 2 N 0 0 I 0 0 40 fm0 0 0 P.-I

10 I ~ O O 0 0 1 1* 0 d 000110 n oI^N Inm V

0. uI. D ID (U 0 I= 0 1 D ID ID 00 4= CD IDCC , ,C 0 C, 0 C 0 C ,l,
:3 it 4 C C CII

:10 0 10 a ID C3 a .0 0C ~ 3 3 o f 000 , 0m' C . 0 m OC, l

uJC C co 0 0 v

pn In

174 4 4S .I
to4~_ m m W

.1 if mm mU 40 0 CD a C N0 D4 NCD -CIln 0 cl C C 0 C)
tI UN- 1 1 ~ S. I - - I I S- I 1 - I- I

IIr (. K K K K K KK K K K K K KK K K K K K IFA I
l I itO 3. ~ O ~ O O ~ ~ 0 ~ N( N . . ~ l. ~ I

of4 0 - ~ ~ N N 0 O ' N .± N . N ~ - t I

CO m ........................................ . . . . . . . . . . . . .I
4-Il~4 - cm0I '. 0 N Jcm'. C'0 1t'. ' U'.- OO V240.11 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R 2'U. ; 0S;.0I.O NN-0- w U.,.A0'I~'~*O

us--t0 ' - N ~ 'r'- 0 - ' U.- u.- rI . ~ U.~. * ~ 'N A 'u. I
- II . .Ix

it l J( ( 0r ' N N -. I

0.11 4U Z. N OZ0Z0 0ZO O O 0Z01ZO 0Z,.5O 0 E0 OEO O5OE
lo II CD K0 '0 0 1 0

it II ID I It

it I-

O 0 a. 4 , ,i
0.1 to mn 11 I IIm M 0 t

awI 00 0 I

411t 01 00

I I
).- II ID86



RELIABILITY DATA

III

II --

&A a II % UNI m L % U 'o~ '" N"
aI w GOO 0 0O 0 O o co 00 to~~ Go toG

us AM coG o GIc 0 0 . P

N, N, ' ; '0 'a a C3, eI

iti

NI 0 00 00 O OOOOOO O O 1 § OOO

Z0000 Z0Z040 ,0 ., 0 N0 N0 0

II I
II " (J II

O, 0

n I II

c! - IWI w 0 w

II II

II II

II WII
II CAII

II 4- 4 4 4 4 4 4 II

. cc c m c c c c c c m wc 0 mC m?2 w

,, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0D 0 p- N I "
,, V! .l . . . .. , . ..L .L. .-L . . . . . - ..9 . - D "i "i 'D ' ,. .. ,,

II II

,, Z " II

, I I^ W%' n0 D; :

II II

II II

0-: u0 DI 0 0 0 0 0 D 0 C 0 CDC,0 C5 D1Bm a ,0 C : 0C e

II

-I - - - - - - - . - . -. -.- .- .- .- . 4 . D 'No 40 Li CD, C .Li

ad '9^ 0% 9& U. U- 'o U, 4k 4 k 4k 4c ~ A A
II 4 .U. K U . K 4 . z k U ~ k . L 4k ~ k 4 . . .k .k .k . U. K X

VI M JZ K K K K" (M -K- m m II Kn Kn -S I^UN UN I

IfiIm

of W in NC0 V -N4C L 0 0U sdIN CD'0CC, 0F.0 V 1 0 40 CD II
WV M N0.0It O'00%'4cm .0N ?-

-i I ru N ' U N . ~ . i , ~ C C A N ' C V 0 . O O V . 0 I

WI.- LU d%

-C IIi -C "e -C -UK 1 C - - 1 C .

to IV 6o f

.II . - .- -
'Z ZI 'Z Z Z Z ' ; 4,4, 4 ." .4, - 6

4.0 6. 0.1 4. I, .

II- t 'UifVif

S-I m 2 NVI IIoI ooIO I.IoMni sAi e l si e9: 91: 2: gZ 1
41 0 0I

I.) II.-it

(I 3-87



EERD-2 EQUIPMENT RELIABILITY

IIo, 1 II :

ii i
IIo 0U 

1 
.is 2- 1Z ;t leZ C-. '-. -o Id

co co coQ o a
11 -o6 0 0 0 00 0 0ac .C n00014:1 0-2

UII II,, - I I IIi, ul ii am M 12 "1 I,u.1 at' C' 1.0. ' II wf 0: to
10 410 000 00 0 00 0 011 1 In -LI I:

II UI

in,. C C I 1 0 I D D on II S .

II i I I I I l I . l # U.II I I l # II

II, II::o :o oo : o : o ,,...

I "I i ° ° ° ° I ° ° ° ° °° II i ° II

it

-I -ICE 0 0I

cII -a

!! C
SII II I "

I1 I II I

I! II I

II ID 41II II
II o 1 1 1-II 4I

o,' "< to, 0i 0 1

IWO w ( w wW< on " In c
"z w 9 ' . '. - z. . II < - -

.I t I A )ll1)1LIW h 1lIl1 II-. , I. If CI l II

ill- I- I- - -0. - - I-I-- - co w -a w m 1:I1i -1 m I- w II -

0. ,, 0. m co Ict t,2 z -, z z z z x z z z w z z z x ,z z z ! 3-C, i1

I II IIp It MI 0CI3-8
Zr .I CI "It -1

LU I.- LUI
Ir 114 ..JLof

it 0 n0 C Kc C >0c

C,

I.-- i:

of III I 0 M N N 0 00 'of oi 1... 49 161 % 11IIf - m
to It- NII !0 a

ofl .' on N4-' ct il c

114 CupI

II 01 II 0) : t co C D 0 0 0 0 D Nu I
oz II. I .

u) ) III

A C It a Ii >11-I
ILI 11% (#15 2

41: 0011:. 0 Na Na m 1:1 00 > - -00 1 . - 0

.1 O II1

to. A.f2I .

I- o. 4. 11 w

I- a. rII -1

is a toI I -II a Il . A aI t

L~~~ll- v10I ) 0I

of II co to c
II 0II
In -zo ii u z V
of of~t0 0 N 0 N * 0 0' U . ~ 0 0 . ~ I ~ U0 it

II U.l.~pl - ~ -r- 0 -*0 I3-88i



RELIABILITY DATA

II II0 01 4I

II .. i0 II,% II 0 0

,- II 0- 00 I- ii

L A O OO . O0 0 0S SA S0 S 5! L- 1
ii II00I

II 0I
10II II1,, a'-91 COO, r, P Ic P! H Q"-C 0 &U, ,,

II II II II
II 0 HII It

I0(j II n#iii
II II II II

II !II II I IIB
III " -K.- - . 0 ,

IIgg II t i i iIII if

II. . . .., , , II ', II .. . . .. I
WI --- - - II 1.1. II 1 ii

H l l l l l l ,'I '-a "f

,ii mi t m a. m ii ii mo mama i0 0 _l,

iil cc ,o oI ,i, Io c ,,,.IfI

of go Go to cc CA II

II 0 0e 00 i 40 0 0 0 ' 0

Ho II a a II IIoa . l ~ -. . . l

,,,,"' -- 
° 

' 4
° °  

.IS ,"
°  

, -- w w (A ° ° ,)4",,"

IIO 1 00- CC II WII .II0 L-0 -0- Il

z z z z z II II II z z z

If C, z 4) )4 4 z 2010.~I~ ) )4 4 1

4m~o
-N. 0- ?I z- g A- 0-: E- I- 0-: 0-

I - ii 0 II

00 m - # 0 - 0' * r I I 0 ~0 II m O O - 00 0 4 0

,H, N~ 440.° NIm4!0 ° 
°~o 4040.o ° 04 ° I

40 HP0 1 't0 P- 0 0 ~ 4 ~ 30N C% on 4. Me0' In 40 'It000

i ... II o

HI 40 ' OhrN U o' - t' 0 II

HI II ('

3 H 4. 00 0, I2 2 ,D 0

L 
II , n -- (

0.II II00 0 0 0 0 0 . 0 0 0 ~ N 0 0 II- ii ii a II
H C Ii cI IIOh, 1ii i i iu Oh.. ! i iI < ii O ii!

II I III a' I- i t0 I•

I.- cm II *,I I- .

F1 0 0 Ix

(i l. . . . . ,. -3 I i ,"

003 (AU) 113 IAW II IAW OH

"i <l "..,0-4 000< 4 0-* * 0 00 W0 00 . 00 W -0 0 ' .0'  000' ''  ' I

3-89

U)61 PACO U)

H.. It I' e- > 1- do. OU

0a 00L IUJ

I", >. 00 P 0

-0 U.1 00m 0 0 0 0 :3 :3w :

00 N

no II
11 If

to0 a0 r . * o o 0 H0005 ta ao

00

10 in
10 001 - g a 41 VI I

U.U.00 . 54.0

U. 04. U. U. II c H C C I

us *- . 0 - - - , - ' .-0 -0 0-0 -. .--
H~el NN, 00 If.Ig~.,4

N~~I It044)4~0

3-89



EERD-2 EQUIPMENT RELIABILITY

Ii CINNNF. NN NCCCWNCID-NNNN'n r'- '-CCC
ac VU-% v- '% '% % CD % C. "' - C, '% '% ' % "

ft at ISO .0 Gin Go.r r - N N
b- C% 000W.-In0 0t-o 00110 c

I:I C b c IDI D0 40 0 CI : 0C

-i -- - - - -

ccC C C ~ r CM0C 0C ) A0 0 00 00 f

N II.4

ftU S i - ii

II MOO 0 0 000 0 OC t O. .Q0O &C f 00 00 01

IVI' C C D ID m 0 ICC C, II
C, C C C, a.4 .2 cm n me 4 IC aC IC WO

2  
a', IC 0 ~ 0, 00

i i. . .j . . . - .. .U .9 . V! U . 9 1"! 09 9. U.9 .U . .C! '1 9 . 'q

ce on I M In In 1 N In a CO N 0A I
7 

'0
9  

99

AH

ZN In.,I B m
N I!I

Clo IS IA L

Wi N NL 2 2WUN i

oftI
-w II

IN %;

CD

Im

CM 0 n to-r a.~ CA .0 *goa11

g ig 'IIIF
-w I S In2 I n a 0 1 .4-01

Z N -'

fm em tv -y m. ImIN uc f m c C

W ft 3 SI



RELIABILITY DATA

b,, Lo C-_
II II
I1 ) C, ... . UDU.U %Ifl II

I88II
II Ii

Is" Ii
II (U O O . N 0. ~ ~0I

Ise t- 4 ... ....-..- um. 1I

ii VI~~.. 000 0 0I

II UI

i II II

It (II
II (*1II
as II

11~~- 1,4 -- 1-~ 4,------------------4,4,I-I. I- ' "

II C 3 C O 0 C C C C II

ft - z zc c mm cCC 0015 zzzzzz zzzzzz

I5 ci 
1 

, g g , ; f - - X*;S S E O # C O O S II

ac aDa 0N Q uD - CCC C--li
II 0 "0 i 0! 9 ! n N - ! C II

II I°

II . ... . . I,," -" .- - ."; I I ,,

0. cy -% CO C4 InmcInIto V

•ii inO O -,0 I

z" t u I ,
• .te 01..-.. 0101 eec 101---I 01 -- O n

ii I I I I C C I I I I I I I I I-I.ll C I-I-C I -I- I I

ii P X0 D - 0 a( .a0 000uIt0I 0 0 C~ 0 0 t C O C : niC a 0 015(

ill 4 -a -a -. - - - La La La La L o. La L La La La C, L 01 a La L aE K D c:0 La K~ Ln0a K a Q.

"I - I.. . ,

to I--
a -9

Ila IIo CD IsI " l .C,45 nC 0 C 0 a C C 0 : 5
I- is 'm fmiiIO 0

1l It~ It C;o ' m F I0 . NI 0

- 0 i is n m inCj1

%o o o o oo o . u I N 0 0 0 0 0 0 0 00 0N 00 0D 0 0 0m 0 0 D 0 C 0 C,0 N

IfI

AZ -o e ,6 [- I r 0 I

415 0- '0i

If I

11- 55 Iw -- -- -- -

ofs t- NOO.- N. m NL 0 N :tt 0.? .

in, a (U a I ; o II - - 9- 10 e 1- 0- - - - a a - - It

i-~~ 55Ci

S t is1

-. 1 tol . .

toI6 t00 0 0 0 0 0 0 00 0N 0 0 0 00 0 0

Z Jii L 0. 0 0. 0L I & U .u -C w 11 l . N . i

t'l 'aZ ' 'a' 0 0 1* a0' ' -4 N f Io
is in In LI

ofiie em0 0N 0 O0 N n N 04 . m emOO Ncm0 0 N 0011n

II La N .0 O N - .0~ gM UI r-lf3C%91



EERD-2 EQUIPMENT RELIABILITY

II ilIIII II
I f nfiII nnl UIII II "0.01

II w I *. -1 11 - -Z- ' . I-..- - . --Z- I

If I 0 0 00 t

II IIIf!

IF f

UKKKKKKKKKKKKKKKKII UKKKKKKKKKKKKII

m,.ImII 0 II

of II w

on cm - - - - - -i - IIcc c

- III II

0 0

t  
II 4 11

II ~ II
II

H00000000000000.II II
II

wf 4? nit

W II II 0 II

In II * A .II

114 K I L ~ O I

II , I II
SII II

SII .. . . . . . . . .. . . . II

- - -- -I -. -I- I i:

I a. w, Il Ill w, Ill
S- - - - - -- 1- - 1 1 - - F. 1- ::

I-I t- (An .0 U l nN CDl .0 CN Nj itG 3 D ) 3 2CC D A it

k-A P!0 II F?

i n II

11. It

ull

0 0ai It

u 0K D -* V-C D 0 m mI I ml-
11 N -0 -L

6-'0 K InI IO ii
N ii . . . .i

N mN U)
K on 11, II Z

'I Go If1 I& - m

Non aII IJJ I

211 I. U. I& II .. I6 II . & II i u u u t

II 
- . I

al- 4I 411 44111 04)14 Ill

4.4 U. I I

a aL

K AL-...44444 64.4 & L0%.9 ) L La t
1.06 641 604 64.4 1.4 411 ILI

Cm 4.001 4.m4.4.m4.4 fm4m4.4 cm4.4.~
I 4.0 0000 00

K *a~uu'u~u~3-12~



RELIABILITY DATA

II II I

It0 1 pnp n m m mg mg I I 0

co co 000 000 o oG 00 00o W% 00 0.00 001

II 03II 0 CI

II II II
II I.-II I.-il

II

of 0 m to II

II l II . . .. II
IIII i il II L

II ( II ( ( . .'1 i II

II II= . u.Ia

IIM

In, 0 0 .9 ,0 1
II II II

- i II II InII

II - I-

< II .-- C U U U U II ~ U ~ U U C it

II 40-44 4 .- 44.' 44- °0 o8 II 'C 0444o °  ° '.4. *° ° OI
II t- U U U U U U II - -- N- U I

'W4 41 411 -

... . . . . , •II- [ IIII I , ,,,, I DII . . . II
II II ivII

II to oII -c Icc II

II U II UII

iI!

9 II In mI m 2.- I^ I w

0 III

.. . .L

II U - II | - 1-- U -U I
II U-U- - Oll- l ) U . . II

In II I

II II ~u u u u II
ii o m m I ~ m m m m m m m II

II II ,,

0.l C, o ' to C5 CD, o o o '7 to ' C2', ' o ilo ,o ) ' c' ' C2,f C, :'c 7 o o ,II ! ,,~000 I U ~ 0 ...... -I0

II UJ O tN 0 0 o o II LU N- f.- 0
II .**.. -..... I ......... .... .,. 1

0.I Z In IU - I S 0 0 0 II II N

u-l ' N.*WN #--0-W~ ,In , 0-, 0 ,, . u, Lf, lO N u'C.I. i. II

IIf

'I II II

S 3, 5 DC3 -110. 0 II &ini

c I 0 0A ILI
WI a- 10 40 C D 0 C.0 0 0 C :14 1 r -. z 1 3 it
1-I -Y I- 1141 r .0 C 1- .1

1144 InW Wi V ~ 1 1 tlAiI

Cul 51% H-' I-'J NIJN N--t 0011 ICQr

cc If
0 aII C,-N C5.0 N-NC. 00Dm l0 0011 I- I , D 0-N A C 'l10CNC

-m If II II

0C 0 0 0 0000U,1,1 00mmcL o0C' C DC. C
It II LUI

I 0

Il MA -U.9 zo

II IC

II LU it

m F F WocF F g POF 2f CC F 09ac Fe c
Ito cc

III
II ' W(~ 20 30 'C' ' 12C ' 12 7s I

-C CA. CL II - K -C 96 C
IIf

4b . a .- II a MI, 1

II LL-0 I--4400 0

W C W- -CI. -CUU. U .U I 'C C -C-c6 CC U U If
of 9L 4444 444 444 4410 0 4 4 0 0 44 - 4 I

, HI
II~~~' 'C .I 0' Ut4I' 1 0 S2'' ' ' 0.' ' a & l. .. . C

o. aI ., 11 1"

3-93



EERD-2 EQUIPMENT RELIABILITY

r-1 Ii , l e r l c r ) 2 ;2 r2U CLrLI, 0 0c 0 c

I ~ lW 0, V,, ; : 0 rJ-pni .4*-r 'r 't~' 't'tN1- 1

on 0 0 07L 0 0,p I nU mU 00 c OiW
0 D CIl I 0 C 0 ii

o-

4.1 - -
00 mi

00 Oil
1 2 2 .2 5.2 -c

aci -Z z - -z 
c

r r0.~ 0. 0. C. 0. CL0 LI

00 V4 41 . 4 0 1 I
uj~~00 -9- 00 0-' SOilt -

0. a 0. W . 0 0 0 0 0 0 0 0 0 0 0 . 0W 0 0 0 40 w . 0 0 0) w 0 0 0 0 0 0i

- I - ii

Ni 00 N0,i 0 0 C :p 0 &A Clt I ) DC D C

cmC

z00. 1 - ~lCDCD 0 o o ~oC3 C C 0 c~lo 5 ~l0 C c~ 0 alo o o D :D D D o CDC3 C

Cc, W 0 0 0 0 0 0 0 0 00t0 0 001-0 0 0 00Z! cm0 40 .. 00. . 041C
C4U

ot t WL L L I'mL . -L I I LL L Cm Ci cm
it 0 0 0 0 0 0 0 0 0 0 0 0 N 0 ~ 0 ~ 0 i

to4 0 C O O O ~ O f I I A L I I~ l- Il i
c I w 411

I In on- - 0

toI.C C. C.P.l I 0 ~0 C51 N 0~ Inl CD V 0 -C 0C. In 1" N P.. CD. 0 00 0. 0~ N N 0 0 C, I

-j if i
Wu 'AUJi

w i.1 W~I
0.1 0 N 0 0 0 00 0 0 0 0 0 0 00 0 0 0 0 0 0 i

toi ~ ii

- ii 0. >1 U 9 U U

w1 4 0 u u

II C w 0 -*-W'0NOONCA. NCA . 0 0 W 0'0 (Am .O.Na-0a0m00 &0 I

II0 m1~ m
4 

w mit ;ZZZ I zz 0 0to 90 0 00

m H WWiU

, is 0 .4 N N - .0. i
Lul 0 0 0 ) 0 C 0 0 c m m r D m I n w

I'm " NIN mpi" t Y A y miji(

II3-94



RELIABILITY DATA

i9 oil 2022 sI a 29ppp9pppN

II I-. ui g

wo 0:450 1 wI 0 08IIOa s O 0 c

09 >19 IN

z ) (110 00 1 (1 0 0~ O 0 0 ~0 l
ix II to

III 0 w I Ix C) C y I 2 ,i
II (on( 40 0h 0 C

'0 CD -- 1- . Cl 9 9 !I W
II ItI r DI I a I cu i ;C : C,0 0 ' S

SO In41 41410 in " It A(1 1( (1 Ii011

CL ! C> CD C)0In C> c:0 91t CD 49 ID CD C LLI.0 C D D. D DC.m

:3 It

II ,t fl 1-IRPcm IIQIc a n
11 ID ID 0. ID IDIDI j

US 0 it I
II - I0 C : , '

II I-

11 cI II -0 3 3
I.- <I ~ ~ u Z I It~U It IL N. u 1- '0 (11 4 4 IM. AL AL UP IL U L I n ILc I , N

1 It It II

II It

a.1 I cm IN (1 1 * N N N 99N~In NI

ILI I II I 'i

mI II I

IJ cm It I I 9
NI LU I

g- L g - - g I- L- 1

I 9 (waves*&

IIIf II

B- a. a I a. a

itl 00 a I 40 1,4 24 Q W 4

L. L. L. L. L. u I

i11 ID 0. mc 4) 0 u l I . 0

B- II1 "0' I- nl II 0. -- -99 - - - - - - - I

11 - L * I * L 9
oii ~ a..0. .0.011 I a. .4 I

II ID 0-4. -t .-. t I ID3-951



EERD-2 EQUIPMENT RELIABILITY

to~p- Iil CAI I'-~ tl co 1 1-t, "

I r 5-I'. C, 1, 0U, C WI 10 I-1 CD 0 U C3,
I. C3. CD 00 00 01D C> 00 0 ,1

II IS I
II II m n

401 WI SI IS0UJC D 0 ' l 4C

ii ml l

:16~~* -. -- ---
2 c

5 It

>0I >£ £0.2:

40 0

II Ii

c P- P& w - z

0 0 0S0I 0~ In~ 0 as* Co ca 00 ccN ca St) wA N m wInm i

'ol Oil ND0 C , C) C 5 r4l-t

027 CC 0C IID !I C

-i 11 -1 U, CU, 0 i
go I2 19 S! W% 0II O L

MIS W, II 'a 'o r %6' %I

.J If Zi N '0I -

wL IS C 0 10 mcf 0 INI10 ctCt I 0 t ~ C 1 0 D 0 4 D 0 C DcC

II Is W U :

IS .1J ISfI I-I

1I N 2 0 0 . 0C f N 0 0D CD CD ~ C. n C, 0 II 1 C.CD0 I CDC )
55 -. m C A a'. t N IS 0 L of

ISC W0. ..I' .O* * N I Lu 1
WN 1^ 1^ 1^ m ImI r D 11 %lt

IS LU. 5 UI
SI 40 SI IV 0 0 'C ,0 m ,00 0 C DC

I(v SI0
SIw SI0

SI IS SI- i mI

is IS I

ISC 0 0 w0 000 0 0 v 0SS 0 i

00 1C CI 1 140, 1011

ZS Z- u- w It wI *- 1

ON4 ' 4 4 . '5 4' ~ 4 '

SI0 ,1 0 1 L. in. 01 16 50 0%
w II44In' 0 44' 0 1 14 4i>'I

SI I- I- g.. ..- LLLI-96.-.I SI* - I I.. .I



RELIABILITY DATA

If, InU U U UI If In~ I
If 010 0001 c1 to coco0011c

II~0. I- -U.. -~ -~l - -WI
4l 00 0 1 CD 000. C 1,900 ,N

I I - 1 tI - II

<3 00 Ol 0~ D 0--c 600 C50 2 Cll D42t

II LU 1444.
Go I- I-

Au >I 4 a 0.ca 0

IIc 0.0 0 I 0.~ m m ~ m m m ~ ~ m I

II If ISU
4) -001. 'OW OlW 0 0 0-0 -0 0000 -0. 0. 00 14 I

xI ZN 0 * I Z0 N 0 N N 0 l:Il0 " .- 0 100 0Nw
CLI IN co Il cSc 1

I.- 1. II Co m -O cmSI -O C 1I- mI II m O m - '

Ix.11 4. 1 01 C m 40 0 JI000000, 000 0000In0CD0co Iitu !1141 0 IDS( oZ a S C 0 %4 t 0 D
IIS N N ' I D I O (D0 CR CR C IIY: )a .9 C!W

CI WL II ' n I n ItC tc ^Li 1

Z iI
II "l , , , o ( lIE 0'.1 C, 0 CC Ic)0 (: : D C 3 ( IjC D 0 0 t -

N 4
8 0 0 I u 0 0 0 0 0 00 0 0 0 0 0 1

I- Cie 0 KI U ZIit

11 0 'A~ 0 I
11 0 IIU I I

-C it I- gI t It I t 1 1.- c l e %t CMIJw
CO I Ct NO14 CW "iIi"i IIW l l1C1i LU 00 0 IlL L UI 00 00 Ct-.t 0 00 ~ . 0~ I

- I 'a pI ID a It

3II 
In,

O IS U II LU M

1 a 01 00U0 (D 01 0 0 (D C N 000.m to D0It 021 0 D0. N I
00 0& SIc l>10 01Lul (Il -n LIAI, mIr

0 II

1I 0.z wI -- - II

II 1 41 1,6, 6 , 4. Z
to 010 II c cI

L. ILO 11 L oI IL L .0 >a a 1
II L. Is

It I5 CO)

oci 0. U. . .U U. 4 9L go 0 11SIIN a a -C0
p- b.- II
cI to a d II 1 .

to0 00 - a1 a 0 0 of

II ~ ~ ~ ~ ~ ~ ~ ~ ~ ' .I0I. v ~ ~ II0.-4~ .' 0 1 1 1 4''0 0 41 *4'41

toII - I 00 'I SI
If 40 . 0 0 1 .08 U0 . Co co5 UU .6 1

II H'' . .4'I 0 000 .0 it.5
II 0 000 11 0 0 0.- 0- 0 0 0 0 W.. 410 .- 0it

II 0 -000 1 ~0 0'. '.' 0 0 0 0 '.'..'. 043-97I



EERD-2 EQUIPMENT RELIABILITY

iI UN44n %U i N I
II doc oc o o t S o o c o .

Go to 101 4 0 0I

-m -g-.-.- s- - - - - - -' .- ------

44 CAIOOOOOOOOOO 000 0 00 4

441 1.

44 44 0 0 0

of ag 444 to (a 16 In .. .- .I22.
44 (U (U (U IiiI-u u u u L

of 00041m-al m w w o m

WOii 1-4-- - - - - -t sN.' gN - -- 2 v - ::

"It Ii % ~i . C CII .

4% In C4 NC CR InA M I I

n!4D 0 CD c:, CD C3, IAD CD C D la C CD CA "D4 U. c" c" "D c" "D Z8 U. U. U

0 II

Coo 'A L .u ~ t . 0 00 00 4 CD4 D- m4 CC1t ' tt cyNN . I'm.4 0.
I.4Z A NJ4 IV-t m m0 0. 0.N 0CD1tH ' 0 0.

:z 44 C A * O ltC A C4PH cm. ) O cmO O O . t N C 0 C 04 % II V jInI n CO I n
I.4 *** cmC-

4-4 NN; . -N4~ N-til , NWg ;( :' .00 1% TI )
in II N& NT N0 tw 0.m

ca If 11W61I
0.1a ON 5 0 00 00 0 00 0.N 0a a CD00DM0'tN00CDC0 y00a0 'm0 00'0 0 UN.

of14 F44 D - - - 0 0 0 1 N .- %

4m M 4 N'0 1. 0 It,

4-110 1 4
w 444 4

I del4
of44 .~4
if 4

00. A U4
ICC WU I&0 0 0 0 0 0 0 W.. N. ". N W N. N. I& 1) -.. t -- - .

ofm - Kw -C 4 .*C t NNNCNC4 -11:t-* NN P0N .N AC44t0 -C OC -C t 4I

.5 N NNN 5- -Z;-*- -

-44, .4 .44 . . .

.1IU 0 0 00 .0 0 0 0 00 0 0 00 44 '0 *t N. 0 00 N0 10 '00 - 01 0 a 0 0 Ca 44

of 404 1,0 441 a " a 0 1 " a "

- -I -- -44 - - -

II U;z N I--a.*z .1. - a. N4I z 4

H LU
241- 10v -$ 3i e mAAAA; 0A'a e1M; m; Umco e'O e'o e'O 8cyA;

44 it

443-98



RELIABILITY DATA

II II

1- I A 61N IA IAN I A IA in U Nl U %I in IA an In An M N on 111 U % I l £ 1 i n I^ In In In In U % I A A I

I - WI 0 CDA A A A AI I I I I co, IA C, c:I IA C, 0f '0 IAUIIANI

14aQ 0 0 CS8 1

I1 II

,I

i 0 110
II IIIf o-

10 I

II f

II II

W! 119 W 9M O! U

II II

II II

II II

"1

II . . . . . . . . . . . . . . . . . . . .

II -N

It

0I C, C3 0 0 0 C C 0 0 0~ 0 0 C3 C5 0 0 0 CD C 0 CD 0 0 0 2 C5 CD C, 0 CD CD D CD 0 0 I

II C4 ... .. 4 4 ~ 4'4'444'4'4'44'4'. . . . . . . . . 4 . . . . . .11

It 00
I. I
II II

Co s t o t

-C 11 1.- -C 0 0 CD V% 'A t t 0- 1. C4 N

II II

0- to a: ,,

., is C- .011r o 0 L, I ,

II I

It

U I!, In If

II C C C

11. m~ I.-a.I

zI II

II II4 . 4 . 4 4' 4 . 4 . 4

II

II .I

I' fa C 4 C4- C- C C-C 'C4 C- 4 - -CC C C 4 C C 4 C -C c C -c'n

ZI zU z. 'Z z. Z. .. Z U. z z v U.
UA I L--LB-L, 

6 -

n n

II B - - - - - -IBB B B B I

II 2 II

IfI1

II -- I A I -P- - - -N I- I- I- I -- I- I I I- -0. - 0 0-- I. I- 0 -- I.. W I-- 0 0 0 0 11.- -- I
II . . . . . . . . . . . . . . . . . .II

II O. I M.O-*p4 N .- ' ' II

,it
n3 -9

211 II

W II 3-99



EERD-2 EQUIPMENT RELIABILITY

1I U ' ' ' UN'U U In UN~ in U% 11% UN WN I^ U% .. In U' L^U'

II 0 00 Go 4000Goo 0 00 o00 00 0 0 0 o00 co00 0

NI N P-NNN' 0' 0'D' 0 ' 0' 0 I
It I

-I -- - - - - - - - - - - - - - -

4J 4J - - - -
II (A'O

-0 WI C-0aC- 0 -c

If on C- C3 '0 W CI

0. i 00 0 W0 0 j s 0 1 0 ;: § 0 0 f 0 , 0 j 0t 6, 0000000

II InII

II Go000 0 i

-jLu ,,CCCCI

Ism 
iiit C, I- 0- fm C, I 0--II I- C,-I 0. I-- I 0- 0~ c- 0- I-I CD- (D CD C2, I0 ID 1 0 I3-Il DC D DoIt Z Z Z Z Z Z E Z Z E Z Z E Z E Z Z E I

LI u I, a* 0U0 '0 0uc nmC C n 2 0 I

-It 
c0.o'0 

2  

ct 111'- Il 11LI-I 0. 07 .% it -o 0* p o,.on n m on
11 In w,00 C.-.- - N%2 t 't tIN no m o rI I

W. m OWN
£ I, IW I

If1 ~ I 0 ~ ~ 0 0 0 0 0 0 0 0 O O 0 0 0 0 o I

If C3 CI I

Q- 40 0n '0mNum N10 I

W,.. I-. " IIm :;j *2 inI
411- 0.

ofp . . 0 .t- - U U N I

an Ie L" LO L f L -- E L. I . .

-el II IJ IIIIIIIIIIIIIIIIIIIIIIIIIIII1 oiI

-~~~~i ai 0 0. a i N ~. --

I, U. U.W U . W W U .U .M .U U .W o II W I Z ;

10v . I i0 . 0 .0 N A A 10 10. 0I 010I 0 0 1 0A - 0
-,.'0Na WN~J Ny Nv i r yC4 c m14Iic iMe Y A N l

uj It
N II

N .L I . ~ a i.ma a.u- m. - ma - I m.IL I I L L L u- u u -3L IL I 100 - IL I



RELIABILITY DATA

UNU NI nW V noAW

UN~O O ~ ~ O O UNO O ~ N OO N N N 4

II 0
IWO Ii- II-Im 2 ", OO t ; -r -

ifI

0 0 0 0 0 -0 00 -e O~~ - H
03 mI&

II . . . .

III

ZI Z I
II L.l L. L .L.L . L. L - f

rl U 5 w 5 5 54 4 4 ItIUO 1 1 D l A 4 b 0 w In WI lt4
II ~ a

Inc -0 0 M o - -0 C-2 -2 w 4545454554505- 45 a4 45. .

Im Z Z W Z N Z Z C (3I.ZC ( L 43 A44 in 43 (D in L, Lm L

LU I - "% - - -% N5 In . oIAI2 U C f

IU
Co 1 Co 4--4 4- - CD 4- 00 4 C- 00 04 .CC 0 0C D0 D 0 0

0 3C Z ( oC 0 CD CD 2 0 00~ to CD (D 00C Dt D 0 00 0

0 I III 'M 44 4I
11 NK~ . . g . L U K - U IU L 1 . U & a - . L LL - . I

Ix - l It
I,. I .-O N u N0 O 0 U . N .

ii CD 14 CD C3, 0 M (D 0 0 0 N 0 OON-0 .tO C t C NO 0m ON- (3 CD N D

4 11 II*I

;* In

L-WI

OR m m2 3 u

I, 4-o o . c -c - Co

toI
0 00oNfO I

ofI 45 I

a ~ a f a 8a I

it 11 0 C, Q to li 41 aN N 0 41 50 NFI10a . N-4.4.416 II.

of V 5--- 'a

il 
-I 3 

U
If
of L. L. 1-.. L . . 1

m C4 cm0I

of- - - - - - N M N N 'M lll0.

-. 3-101



EERD-2 EQUIPMENT RELIABILITY

:1I r II cI c, ce";g 11 9g99Qrr crrr!; 4

IC I- ; ,- - - - - - -. - - - ;. -. - -. N N - - C

ID C>C, o

isC

of I-
CI m .m C .& m & .& & & m m & 0 .0

II it

atIcC h ' m g m 0 0 W Il0 A t a c o 0 0 ' A 0 '
11U,4
It 2 2
nC- - - - -4-----C

II
to f A f A W ()( n wwIl( )clCPV )C a )U )( AI )(

N CN

CO C,"" Im m C
CI M n r, - - - - - - - - % m I I t a t u " c S : mIfv '~

mi 0 0AC C C A C O C A C C A CA CA C C D C DA C C D, C C D CA C C D CA C D cA C CA C l

NC wOE In CAAC 003030let4P!3P!0Go 303030 030) P!0g0030 z It m PO 11

Ci CCj
U.,U. U. U . C . . U. U. U U. U t U. L. - U C L C l . .. U a U. U. U . . U. U. U . C

C.4 em CC CI

I I

WW1 .tI.
0.1a Z 0 a = 0 0 aC 3 0 CD 0 C 00N C. ,0 CS C5. ND0C C 0Q C1 UD . C) 40C

Zo Cm 0 04 30 a 0 0 C D C30 0I C C

It I

at di 0 IC

It
it

In, - - - - - --- -. 1 1 1 .0
04~~~~~.u :!1111111 A0 C CA 0 i

NN N J . .NImC j

CN NI NA N

wz3l102



RELIABILITY DATA

,,I 41

II IIt! i!i i ! -I r c .r-r a ,r ,i O RE UnU 2nA~ is~I ia W
I 00 0 00 0 000 011

II CII

II II

SI I- II

II I I- -- - S. - II

&AU ,In nIn 11% Ut W% i

II a 40 " ' '0 " S " ' CD CD CD " CD '0 cnl II

,, II

II

II I
II UJII

II (A I

- -- ii
if 0.00 00 0 0 00 0 00 . 5 ro-~

SC . . . -. . . . 0 a. . I A 0 0
O U 'AU U U U U U 11 11 11 11 A 41 1.04 W1114.04.1W

I 41 L 4 L LII

II II

II - II
zII C a a all

II 
n I C O N

11 0 0 in 0 u C% 0 Ol
II ~ ~ V .U .11)4 4 4 41.14 4 4 41 1.44 4 41 1 . . 4 . 41. . 1.1

II 4 4 .4II

" - ry 44 6SN"-

II~~~~~~~~ 0. in mm m m ~ m m i m m m m mm m m m l

II LjK KKK KK KKK KKK KK KKK KKKK K.."I

II e-II

11 0 ,1 ,0C C:,O CD 0 C3 . a 0 C , ,c ~ 0 c 0 0~0 n CD ) 2 0a i c0 0. CD 0 0 CD CD

II s
I 

N V II

it0.c,' 0. . . . . c 0 c C, 3.0 0 C3, 0
N.1 U0-~0 nN cm0 ( N 'o N tIj

II II

II IIN N
to II

,, j 11 em V% 'r o '. o cm o In U. . 0 0. 0 CD Q 0 CD Q, 0, .. .. . 0 .. .. 1... ,

0. 11 (L.1 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 It .

n . UNI

II A N

•I -' LA II

LU II 0 II

,114.I

II
N3 3 If

dc11 0 21 0 20 0C D0 0C D0C C ) 4 DC 00C Dm aC 00

ui II

c CD 0 1 0 CM CI CD M -CD0C 0 0 02 0M 0D 02 0D 0m 0D 0, InC % D

10 cm C4 I"I

to Ix
If I

CI C I KCC C CCC CC- C- - R R

LU II

2I 2U F L

II I

41 "1 II

CL A. u. wV wI& U .U.I .

II IN

II ell" - -- - - - -- - -I L IL I I ism L IL IL A AAEIa

II 4L I444 4444 4444 44444 4444 ~03-103I



EERD-2 EQUIPMENT RELIABILITY

iti
ilL . % WN W n W l ii t

"6 61 o . I II

II II II

Ut 010 cc 00t 0 40 00 I tI- ---- 00o oGi Gi2 i 0 00o 40 6

o6 4;G D : :I-I ;: - - - --. 00 00 0006

II 0 II 0 II

-- -6 -- mi
- ',%a a't co to t to w o t, to to o II

66 WU O 0 "~ ,,WNNNNNt' 0 0 0 6-C It I.-,C1,1 %

66 1- w% v% V% II - N-N&^IN-N In In 1.0 u l 1%166(1 66
Iw (00 000 0 0 000 00 0

66

66, WI , E II w . . .."- - = "=  " = = IIIn if::: : : W':" : " :  "" ::
II - - - -- - - - - I D I I I- -- - I I I- II

UL G L L 6 L i6 ~ 1 G 4 6 1 G IL L GILL L ILL II

,, : ~ ~~~~~ ~~~~~~ .. . .. , ,,". .. .. ". . . .. g. c,
II

- - - - - 3

II6I IDIDI

~~~elm inii6

t- o. to- in I iI

c:, c, II '0.0 0 r- 0 0 o cII

II tu m 2 0 A .0 II

6_ NI . N . . . .

661 r6 0: iiI N Im II

- -64 -W

I I I

-. oo oo o o"I a -NoooooooOO ooO oOO ii

II - - II

II I 6 4 II

II 
ii v, I.

l 6- i6 II

066' (III 61II

." 0 I I ",
Lc l L ) us If U 0 ,

.K I I D l .I . . itII

0. :1;? .? ? a O 0,0, O O O

It 6- It It - I :

cc it

66 I6 II

46 1 6- .t W W W O 6 - 0 0 |0~ t.'* .t -t* 6

Iiihinin ii

I - 66 0 0 N0 I 4C u '0 0 ' O iID o ID D 1, -m co m

II6 .t m .l . .c6* L. . . . .

If II . A 6 ii It

of II ac6 N

8 - I- I-6 I~ I- I - iII- t . .

H ZZ , , Itit 444- 0t 41 01 0 -. . I 4 L 0 0 0 0 0 0 0 660 N- 0 0 N 6 0 6 N

Lo L. L.L ,* Z.6 1 - E o .24 11

6I 
66 I

*a III' 66 do 111 .ILILaLaL 66

I6 II I I 11
H. 4w 4604 4414166a m i

w U 4 U ( 4 EU. w

aHlR 2PPPr 3aaS
H~~~~ A16 A66606660A 666

H & & H 9 03-104



RELIABILITY DATA

In4U &A If In U N 1
QI0 (00 co C3GoGo00 11 c 00. 00c t , nW

U. = 0 4 4 00 II z 001 w= 0 000 G 00404Go
1- 0 j 1-- 1- tI 00 .4II ;_ ;, '

II I- -1 I- P, II_

I - -(00 8 Wc l, I.- C,0(4 co co co I= c to 0 ~-0(0 44
IA 0 00 4 C, 00 4 C,0000 0 0000,0

IIu I"III

L. Lu L. If u1

of 'A 0 I be 00 4 U) 'A

II LU 41 L W' Lu 4) '

U. ICU -U LI
0, 0 I 0 I

II 4 If l
9L In"I

If rz0( ( of 3 0 0 ~ .'Po is00I00000 -0-IA

Vll V O W '0'( I 0O O C%; II . 1 n I I
CY 1 N(4 1 iij I

LlLu j II L a4 Lu 4
a. CD a.N C000 1 0~. Jo o o 140 CDC D0CCC DC.0C C DC DC

- 1 UI 114-
II -0 00 C5

1:1 I ?' a. a. . . . . . D C

00 00 wI 00 0 0 0 00 1

40 I

Lul Lu oI C O .,~~O
-U 1- 0DC 40 In III_ D C,0L

11 1 0 144 - , I
.Cl >. LU U.1 ItI Z

II I-L LA- If% UI - I
AI A' cmw Il b-

Lu di 00 NI LUb 0 0 0 II t

0U a 
0U Z U z 0 0 0 C 2 00 0 0 1

II~th IIImVF'4 N

-. 6 DC3 0 NI 0n (D- I0 ( m - D y 0 r-P I c

(0 4Lu >IL 4 uI

-Jj III . !tl~0 4 K

If 0. M z I, II-Z4
41C U> I (3 4 0 0 1L> c 0 0 0 IIUJII

ILu 41 Lu w Cog 01 Lu F . F 1F
II .4II .J* II .*J .

LO Lu 01 u IO 01 Lu 110 1- a I'I1

IC wI 4 1.-
I a. aIL.IU t1 0. 1!~.U 4 L 44 0 I . . . . .UI U U U U

to 441 441 4 4

it 44 w4 I& M

of cm INIIII IM _ -
ul 1011 4-

3-0



EERD-2 EQUIPMENT RELIABILITY

If UN ION
of a01 00 i 000i41 I Co 01o IQ0 20 0 -LO Cu - L"0 - l

If off z 0 00 1 .4 0 0 0 0 0 00.0 00 11111 1 1 1
1.1. 10 1 I0 il -

IIIt I-
If r-1 8 - ;Z Nto us I ~ m I off * .~t~ '0: Go ~ GoI~) 0'0 00 ')
If t.- t- Go Go C>'I 1^~00 11-~ .0, n 00 In

I-I 1tI It1.1.

ItI

I 
"C a f i 

IIc'

0f 4- 4- 04. 0. C3 I0 0. .+'4. O in 0. C3 . 0.:
in 0- 00 0 h 0- 00C -- 0

cc f" L0L L 0 LO 4)4 'A IA 0 L4)4 0W LW L
O 0 01 w. o 5 00 & aIt

o g -0 1(11 0 11 S 5 w w 4) >4)1

it, II -C

Lm 0 0 mI w 0 m - C0 0 0m

i a e C, 3 C D on Z C 1,c CD C I
SO wI. 0 0 0 On I

off '45.v , mm , .

II ItI "It .4 .4 . . .c i:

IImaC: oC 0 C '00.*t4 CD ~ 0 0 00 C3,0 430C>C 0 C, 0 CD ... It 0 CD

~0 o 0 0i IV

of ' It ~ o o - -- N N 0 t ii

0 If It (a (1 () 41
of.11 0NI CW CC 1 of0 , 0 , 0 c, m I DC.CDIoC oC ,CII ~ ~ ~ ~ - r.. 

0 0 0 0  
or 0.4I 0 00 0 0 0 0 0 00 .t

in~~ 11 g-c ,II0 1 1

HIII

ca LAW Iga
W1-1 0 0000 i0 oC 0WI- 2000 0C0 (0 N CD0cf0 0 C00~0 0 00011, r

0,, 1~N w UA- 0 - - I

* vI co U. 00 ItI
.1., fy m 1*1 " I

-# aI II of -. .
usI Is Uff I'm

It 9O it AOI

4, FJ I I, at I

I5 .4 40 . >~b Oil >~~-- 0 1g00 00-o
I, 't - I

II W .. tU)

16 2. 7F .. 11I

U. I& wI Id. 0. C U. G .V . U. Z- U. ;Z U . .

01 4104 0,0 01 4)4 0 0G
N~~ 04 MI L.... L-

I-i: §.' -10-



RELIABILITY DATA

'c 00 00 : OfC 0 0 0 040 nO ,0 C

co c c 1N- Co ",MC "1 N. Pl0" "

CD o~'' '0ol' II 0U '0 00CDN'0 0 CD 10 c:1 C, C, 0 CD C

U.1 4- A ' I U UjII1~
CA( 0 0 0 I (4 - 0 0 0 - - 00 0 0 0 0 0 I

-C <I cD
=I CI C C m

If MI c c

1XI 41 1- II'C4 4

II >. > > >
cc W4- -4I cc 00 U. 004 4 4 44004 4 K 4-t4 0L04a-Ka.1EIl2

11 9L 00 0 01 In CLI 0C i 0 00 C30004 0 0 C 9 C0 0 1

III (a ix 0 'A U.. (4)I1 .IlA 0 'A L

I2 ILII

II~~~~~z 14. xI & 00 00 Z. Z0 -0 -'. -

Of I- 0 CU (D0 In ----- I 0 m *--.-( I U .-w.- 0 m-- m It IT I
IIU L C I LU U Ur K! Cr 0. W! C 11 .L.C U U C I. - C

00 &4 0 I'I (M 'C 4 4

U If IIJ if II
:; 0 &. TO00 1 C, Co , , , IA 04 o(D0 D 0 CDIn(DIn0 C0'0' C % 0O N'3 (D 0 C)

S-1l 11 C, 0 ,C 1 0 4 1 I ,C Io c Dcm (

4- II N. ' I

LU II LU It NU 10

4 ( 4 1 1 1 'ColI

I'- cc 0. II m. %0 10 0
II -. 0 00 0 1 1"1OO O O f O O O O O O O 0 I0

ou II () CI 0, ; it04 IN IM Z) (S t OCO !N L

NiIII
Nl I

0- C, M4 114 M 5CC C I0C 00C

0 I cc4 I 1 -I

*I 0Y mU- 0 00011 41 00 0.1IU If~* ~ N cm, ' Z~0 I

-1 L .- It * t LU1  10 Il * I

0II

;; FS zI F

It. A. if 9 A. It- I- I-t Nil

L l (40 ifa (4 le I

V -Z IZ -9Vz 4
II~t ZLN 4 *a It> co 00 (1

In LU e I LU N - - .'. - II - - - -
aIIII

II 3-107



AD-4171 593 fg TOI E ITY DAA )fLi!IT /

UNCLASSIFIED 2A M U -4C 92C / 95 H



1111 I M22

0 .0

iiUU
1I 1.25 11111. 1 U1.6
11W - mii

'CROCOPY RESOLUTION TEST CHART

NAI~otNM BUR~E1AU (3f STANOARDS-1963-A



EERD-2 EQUIPMENT RELIABILITY

IiIn OO0i10 /U V% U I %1I1 N c in U-%. I^ I uIn In UN VU U U I

II NON O 0 0 0 0 It0 It a1 0 0 00
-CI LU' 0 10 0~ '0 CD 0 C> . 0 CD Mt o0 C, o0 C0 oI I I 0 , o in C,

cc 4 00 00 0 0 00 40 0001 4o 0"alNcac 00 00 01

if 0 o I, o C 0 1I

III

c0 00 0 0001-1- -

Nc

05 9. 0 Q 0 da01 0 0i( (0 1550 0

It ~~4 4-u -
41 41 GILL4 3

4C IDlU 144 4. 41 I-(

1. I Z 1 c 4U U Z U . - - Z

I.- l-- - 1.- 0.- l-l-I1-I-I1 - -I - -Ica- -I I

Go 1" 0 1^ N o It 0 c~l1 nO C oCO L 0 00 ~ t - I

x 't001C4 0Oi
0.11 toy .? mi N N N 0 00-0 '. - 1 NOI m m- 0 ON IN L" 0.In N 0l

cm tr -1 Ifb IIi in II
IHI IrI NNN

w It II N I

- IK -w iI It CA.I

C, i, C, C, C,0 0 . . .C Do C ,o C o : DC ,o C ,C DC
1 4 fII It m 9

C. o- 0 DCD C. D1 0 N D 0 Ii
ONUN .I (0 1II0 C 0 0 .-

.c I C, ~ I-t cI cm (4m cmI * . I6 C m c n UC

01l 0 Ii (0 C;, f
I"I "1 110 oU 11 %- -

of It w0I

O. l of CDI LU 0I 0) (4 1,A 1 n 0 0 C l0 1 D 0 C .I "

*OilKA -0.0' &.0 inC - i-- N o' 0 iw 0. -('-- o In CD I^. a

Ii 'u Ii

-1 a, .5 54 -E EI-N

Lola, 1010 0 1 , 0 , 1 11-0 10 1 ,0 0m mIm
tII WI 11 LU -- 9 L - -

II I
to .- .- .- K- 'I a 0 . 1 o I t o

40 m #nN ~ nO p ' .1 01 4L0 0 0 1 '. -- 11, 1

IIt 'in 0 Ii LU i

u, ry i I:iu
Ii Iiit

II 3-108



RELIABILITY DATA

uj w co o I, I, I

NI If

II It

cI 0 0~ ? 1fh ll t" U IA0f 0U If -0 II
cc 00 0000 - 0 000- 0 00000 -00 00 -- -9z - III f

NI I

(A on on ,

on O C C CA00n 40 96 wJCCn 9 00 11

00C, 0 0o 00 0,C ,I , n 0c. r ,a oW lC

UZI IA 9 )0 9 0).. .2 9 l . 0 )0 ) .0)0)!09 )
U.,Z' .4 Z;; 4*I 00)0 0t24-' :2 000 0. ' 00 00 04 ' 00

0.ItIt r 0 r-L IL ( C I U V% InA AU(U 't 0001

NI 'C In IL UN 11

If I I- - I- I- I- I- I- I- I- I- I- - - - I- I- I- - I. S- I- S I - 1 5 I - - - - I - I - - S

>: ? 0 o c CD 0 0 0 C3 o0 004 c, o 0 0 c, 0 J ~ .0 0 c, c.0 0 o c OC ,I

0 II N m1 U 0I

-u II NN CIIto

In t: 12 PSQI!P 2o
-l -- -- - - -o

91 ii 0 .o0 01%C,00 45.: &0r- 0 C

. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 :

Ix

<I < m- 5000o0 1 OI 0o N N m00o ONISC

5'-~~~~~~~~~ 0 ... 0 00 .' .'V .1tO 0 .1 - 00 0.. 0 0

00. z

int

co F F F , FFFFFFFF 1 1i

i 

I
ot 4L> a a1 a*01' a aA . -C IL' AJ , A.0Co. 4
.- 

.4a

-I in v on -to
010 .0 60 A00a oa4 - 1

wI 4. A L I. Z; z: 'a ZL ZL IL KL NL toI L II U ILLLL I I ofo

II ~ofI
II ofn' ' ' ' ' ' ~ C ' ' ~ C C C~ C C C C C ' C' C' C'I

II 41

I3I109



EERD-2 EQUIPMENT RELIABILITY

.' 1 II
II II II,," ,-,O,.U U '1 A L, % U "  Nil I
UI { O O O O ( II O O I
II - II LUi

r- coG 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 co~ c

II It -- '~, :4 : 1 1 - , - , I u
0 III

II 'wt I- II
II~~~r m1~ ' O'mSO.l' il

II II 0 I

II II,, - -CD. o r. 4 0 C .-C o CD o, CD 0 o ,,0 C

II II III II
I1 L II LU

ii) It II0

w, ,- ,- ,- 3 M M c MI M c MM 1 ceII 0.0 0 > 0II n II

if
0 0 0 0 .21.

n0 0 04.4.4.4.4.4.00 II o-0 0 004 ,,.A ,,

n -- II II

II 
I I II

)- II I i I-,

I I - f .- t- " g

,,A CO a t V A w ii , ,,"w

CD 0nC NN 0 t c, A ON N0 C3 1 * m o Cl

II ! C C C C V 9II 9II
II 0 0 D o
II ISi0 0- 0 0- 0 Go 0 0. m I N o c 't

IIS . U - U * . U * . U *.- U I >- -

II II II

, . .s..'- ... 5 '- .U. .. U ... . . .. .I.I ..

I 1 . . .. "~XZ . a .. . . I

AIII

uj-110

1-III I IOII

L~l NP~0~ 0~em IV co 00

j- of ac I AI OZ AU I I*

0. 0S II ft IIr 8 n ^

co 0I II

I ~ ~ ~ ~ ~ ~ ~ I L, o a. IN I001d C 501 Do

NI C 0 M lo C,. .'o
II 0 w C5 UY cm

wt0 I^ cm

ILII

0 >1
IfI

In,

IS U.2

a III CL91I11 t

6. to t o II o Il 4 S 1a 1

II * > . - A. to U. co Q - . C6 ma U. U.m a m m am a I a 1
If 0~ 40 a. El ma ma If

-I -I 0 I- - -- I- 0 -- I- I-m

3-00UL



RELIABILITY DATAE

I.- S

w- 08 'O0 a 0S. 0- 4N IC,- IA 'N 0.0 - ND C3
It 04C

HI I.-
NO Nat- nIS N

H0 In C) aA it
0 0 CC CC C CC CCCCCC 10,. t C C C I3CH 3IH

r-L L C- L C33V H

Q.0o.0.0n.0.a. 0. 0. 0.0. 0. 0.4.0.0. 0. 0.0. 0. 0..0. HI1 0 0 000 cl 00 .1

ix wH A00w0t 4 o00000000o
II us

tI n (A wn (A (A tn wn CA (A wn n w In In tn In In In tn In CA HI w n - - n I In H

cI - 1- - ~ -.. ccIH ' 0 0-' '

L L L L L L L L L L L LI z W - I-I-LIE mz1-L L L L I 1- 1- 1- 

4343431

Im 4 33m343C34C343434343434234on343of342430343Go31D C.-

0 I t 0.00 000 000 000 00M00N 0 0 0 0 0 N11

cm - I HI c m W
NI ~ . . 0 0 0 0 . 0 0 0 0 0 0 NH ~ 0 . 0 . 0 1

0, N N~ w- N N NH

- 1 HI HI -H0V L
't 't 01 0HnMI D NIC4CCDC C

it 1z1 0 ~ 0 0 0 0 0 0 0 000 't 000 0 0 0 0 000

I t :1 of I

61l 0. II "i n

Iie 43 InIrI 4 0 N I

cI .31 0 CD O.- HII Lm UJ-.N O O O N HI Dc 2 e tI

C I * 133I LU * .I
Ixl of .IL 0 p~~ N NH

II II 0 II 0of

- 1- 1H- 41HI

ZHI ZZ Z ' Z ZI 'Z z O

0.11 II 3-111



EERD-2 EQUIPMENT RELIABILITY

le'. UN In I^ % in 11 I I^ I 11ca 1

co 000000000co000000 00 011 0O l
II0 0 0 II 1 1 1;, ;, - 1 1 1 N
II I- It It II.O r ' r r 1 0 1 - II

4m U1 0 000 0. .- 00 00 000to U)00 CIO to
in W% uI 1

ISO UN W Ufu1
44 D 0 0 IC . , 8 CS I, I

II II I
-I -J -I - - - -

II c1 c z If
II 4a ~ J4J. ~0.

0 > 0* >- > >w > > > >
II ~ ~ ~ ~ ~ 0 0 0 )- 0 ~I 00 0 0in a Lu CR >u 00 L3 Lu Lun Lu5 Lu 0u Lu Lu Lul 034D

4) 0> > > > W

uj c- c

II ~ ~ ~ 0 0 fu I 0

Im Ia-oc 00 o co If I m m.-. 00 - m

WI mU n c L V. ) C C C C50 0 C, Cr II t-U C CD0 m CL c)

gI 41! .I U'. ! . Li. . !I:-: 0
U, 42 C- 61 .. 40 0 M11 F G ' M5 CDO W 1 N n10 1

ry am m mm m m m mi m m m0 C- It 18 mm m m

uj I II

0. LU 2, 4- 0. C. 40-C, 0 0 0 0 4 C2 -(J cm CC3 3 Ctc 0 -i 5 .1 LU 0C 00D0 00cm

N It II

N l 1- Nu III- II00 C D 0

It It .3I

i x (DCI 0 yC
It LUW Ut) LU

411~~~~ I- %^tt rU A ~ ~ N JN

If --, is-p~4I- . In

L u II
0 uIO N

LU LU

Nt N
mU

LU .N m - LUN

II~0 0. I..U U. w. w~a .U - -0

II ~11. IL. U. . U. . . . . it a. 0 .itU U )
of 4 L C oCw(o(oU Z

1- 1 5 r - - 4

20. N 0 0 N0 N

v v .. L L L . U 0.

IL
IIII ~ ~ ~ ~ ~ ~ ~ ~ ~ U 'A~U uLuL 4.4 L Ll ...

I, ^k - - ) 2 A-~- PIA Il ito *0 u M £UJI~~~~uL ~ ~ IlI muO0 4.4 m. Pi ". 44 m m IIONm
it ) U 6 4 4 . . 1( u U L D Lu L 4 L u Ll 4 ( ( ( ( I

II 4 4 4 0~ O 4 4 4 4 4 - 0 0 0 0 0 0 0 0 II U--*..3*-112I



RELIABILITY DA~TA

-1 0 II0 < 0 (

do, f"- 100 6-

(A Ih 0 000 C:) (A 00CD0 0 00 0000000000006tLA L

IILU IWI

wI CO II 60 U e

of~c o o ~ C ) L- CieC o C ~ o o 0 00011
I 0 a. CL NII I 0~ 0 0 0 0 0 0 O 0 E 0 0 0 0 0O>

III -U - I-
z 0)of 0 110 a 4

Q.m i CNCaC3 cc0:1COI 662 wClfI wf~fu wOOI w 66 0 dd

Ce m ~ CDs66DC D 0m 0C. m 0 m 0 Do niI z z U. z x6 z IL U. i L mL - 64 lxx zU z 66 z z m z zw6 o10 m mm w LA r4 6U.

II 11 66 L66:P: C n 10Ci o c .% A I- t _

0. 11 Z..- 0t J - 0 66
'a' ' c" 2' 66l e""- -2 0 I 2 : " n e c 'c6 Ito 0 II 0

66~~~~C 66utInmt~i -

-6O w - 66 I.- O0D0 606fC m %r r C
i - Lou :2 1.- C II-;20 1 t m-C C6 66 t m ; CD ;to c6 ix tZr e w66LM O L OL0 t 1 C

11 66 66 66
a; In M. M6 C 14

"0 6if 6

( ~ m~ II C1.1
06 U) 436

1 1 IN N6tC6 5 ^ A 0 C C 0 6- C51\6 I
66 (61 66I 0. mO ItCm I

i N6

11 06 C -l -z z uzm4--0U 00004- C - --- C

If

WC at WI atF F66 F Z

U-t C, L. L- 0. 1-m 60 0 . 66
L- LI H t 6L - . 4 .* . I 66

-U I loI

aW, - F - o 2 1 2 - F 7 ,

to a. a. IL 0 tLt
66 10 CO O L L 6 U a6 t to

911 wtC W I Z Z Z Z L 7 I.7I&66w (A
66 to

661 Q6 66 4 (J CY 14 MI
66 u 2 4 0-,166

66 L 6-6 ~ § §. B 66- -6- -6- 6-6--6--6-66-6

66 Q~ U (O C A( 66 ~ 3 -113



EERD-2 EQUIPMENT RELIABILITY

'm 1 I'o r t I I 1- U1 II I r I I
II -, C, 0 ~ 0A ~ U II C). N -C H K CC> CD fl

In In 0 0I 0I
(a II 0 10 10 C >C

cI -- -I -- -I -- - 1 i

IU II il LU lo OI - !1

I 0.

1- 666!!6 .- ~ - 615 61

II a. L- I- I tu - 1 iI
9 0 0 0 0 K w II <Cn nI

I& - U. - I - - iI I x z N0. 6o 6o Ill Ill cc 6ac o 1 n - l I

II 0 0 I 0 0 IIr I

0. ui: 11z % n r . N
II0 iiIII
II 00 00* m 0l lJ:0 II LU'G It CU- N 0 t i

mIif ujIt iI
XiIi . Ii~JL~l 0.~40 II 0. NO O O O i

oo oo -~ 0 ' o 0 - LU i J U
(a eI Kc ' 0. I- VIC, I- II (n

I 0 w i (lI

diI It 6:S ~ I( =I
L3 If f

C; -z CD IlK In. It I >0u -u -0 0 1
oe~oo o o o co INS f-oo 0

.a II %u 11I J II U U I
In N - II 'Z f

0c co o otooo e w 0 014 0 IIi

01 ill1)11)I

't. In -

LU -.1I

- l . >II Iii a.>10
:1 0. II M I 0. z D :3 : M :

UK LU Ii LU i LU -C - C C -

ii~~ 11- i

V . 9. 1 1- IH LUJ N LU CL I

go it to 11

Of IIIII
aI -i a. K1 to m to N

III
2! g! ti t :C,0 . '-"c,1

II IiII S
II e IV e y r it 16 it i C m f m N c r i

3 -114



RELIABILITY DATA

in I:

II N UN M in) :: I 1~

ifwi

aIK 2 KIi WcNN 1

i000n0 0 01 001

Ii LLI

4w o- I .c Ii
If 0.ww 00 0C C CCN11 IX00 1

40 U 0W W W WI4 1

wi If! , rI:

IIJ It

01 It I

it 0 0- cII i
CD 1-:,* CU UD (D 1-..C) .UL -F 1? C8 11 LU I

-1 N 4z w11 I

C, V I- N- -: - = i-

.0 LJZ EE E KiCZ I

11 L U 00J CL I L0 i

-~~~ Ii-ii* i

U! i -M it LUI 2

11 W 5I ~ I
0 c < 0 0 II U0 0 CD

-Ii (U ii N
if 1 ~ 0 00 Ol ( 0 11

>1l N CL >

11 al: (A 1 W N

11, 4c 0 m to' off -
11 to m 0 1,J : I

Z 'Z Z il i

92 C '0 0 0 0 0 I ii I
N IV r -m (M " " II1 1

N ~ II I im ('1 ty CII ry ey N
WI' 00ii 0 0 I-

Ii I~l S II3U-115



EQUIPMENT

CHARACTERIZATION

DATA



EQUIPMENT CHARACTERIZATION DATA

The following section contains detailed listings of equipment

characterization data contained in the System RAM automated data base.

Included are the following types of data, when known:

Equipment ID Number

Program ID Number

Category

Equipment Type

Derating Guidelines

Self Test Capability

Replacement Level

Design Approach/Technology

Implementation

Equipment Active Element Count

Fault Control

Cooling

Fault Tolerance

Screen Class

Major Parameters

Each type of data presented above is described in further detail in

the following pages.

The format used in presenting the detailed data for this section

provides for two records per page organized by Equipment Identification

Number. The phrase "Not Reported" is used to illustrate data types that

are not known at this time. For data types with more than one possible

description, an "X" is used to designate appropriate choices.
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USER'S GUIDE

The description below applies to the computer listings in this

section. The data presented are the types of data that are considered

when characterizing an equipment.

Equipment ID:

Indicates the equipment identification number.

Program ID:

Indicates the reference number assigned to the contract.

Category:

Denotes the general functional purpose of an equipment as usually

defined at the Set Equipment Level. The categories considered are:

Computer

Controls/Displays

Electronic Countermeasures/Electronic Warfare

Guidance/Navigation

Test Equipment

Radar

Weapons

Communications

Equipment Type:

Denotes the specific functional purpose of the type of equipment as

usually defined at the Group or Unit Equipment Level. The

equipment types considered are:
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Power Supply Multiplexer/Demultiplexer

Transmitter Interconnection/Distribution

Receiver Converter D/A or A/D

Transceiver Filter

Antenna Inertial Reference

Amplifier, Audio Stellar Reference

Amplifier, RF Frequency/Timing Generator

Amplifier, Video Cooling/Pressurizing

Computer Test Circuitry

Memory Alarm

I/O Device Signal/Data Processor

Indicator/Control Miscellaneous

Modulator/Demodulator Transducer

Coder/Decoder

Derating Guidelines:

Indicates the level of stress derating employed in the equipment

design. The levels considered are:

High Reliability

Intermediate: "stress" derating practices less stringent

than those employed on high-reliability

designs but more stringent than commercial

design practices.

Commercial Design Standards

Self Test Capability:

The highest applicable level of self test technology employed in

the design is listed. The levels considered are:

Automated BIT

Semiautomated BIT

Manual BIT

None
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Replacement Level:

Lists the lowest functional level to which a failure or malfunction

is capable of being diagnosed and the defective item replaced. The

levels considered are:

I Equipment
Unit (LRU/PRU)

Assembly (SRU)

Piece Part

Design Approach/Technology:

Design approaches and technologies consist of significant design

approaches and special technological features used to describe the

equipment.

Implementation

Indicates the hardware techniques employed in the implementation of

self test in the design. The techniques considered are:

General Purpose Computer

BIT Microprocessor

Software Controlled

Hardware Controlled

Automated Printout

Manual Read Panel

Screen Class

All levels of quality assurance provisions applicable to part

procurements for this design are indicated. The levels considered

are:
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JANTXV: JANTXV-grade semiconductors and JAN 38510 ICs

JANTX: JANTX-grade semiconductors and MIL-STD-883 screened

ICs

JAN: JAN-grade semiconductors and hermetically sealed ICs

Commercial: Commercial-grade semiconductors and plastic

encapsulated ICs

Major Parameters:

The applicable parameters of a design are entered. Each category

has its unique set of parameters.

Active Element Count:

A measure of the complexity of the equipment. Quantities of the

following categories are presented:

Number of Hybrid Microcircuits

Number of Monolithic Linear/Interface ICs

Number of SSI/MSI Digital ICs

Number of LSI/Memory ICs

Number of Microprocessors

Number of Total ICs (including Hybrids)

Number of Tubes

Number of Discrete Semiconductors

Total Number of Active Elements
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Fault Control:

Indicates each of the recovery techniques used to initiate fault

control in the equipment and the methodology used in implementing

each of the techniques. The techniques considered are:

Automated On Line

Automated Off Line

Manual

Cooling:

Lists the type of cooling employed in the design. The types of

cooling considered are:

Ambient Air (Normal Convection)

Forced Air (Fan)

Liquid

Fault Tolerance:

Indicates the methodologies employed to alleviate the consequences

of failure. The fault tolerance methods considered are:

Redundant Channels (or Equipment)

Graceful Degrading

Degraded Modes

None
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PROGRAM/CONTRACT CHARACTERIZATION DATA

The following section contains detailed listings of both program

and contract-related data incorporated in the System RAM Data Base.

Types of data comprising each program/contract record include:

Program ID Number

Procuring Agency

Using Command

Design Year

Procurement Level

Application

Mission Length

Procurement Type

Procurement Approach

Contract Type

Financial Posture

Design Review

Demonstration

Analysis/Prediction

Numerics

Program Elements

Design Analysis

Development Tests

Production Inspection

Equipment ID Number

Each type of data presented above is described in further detail in

the following pages.

The format used in presenting the detailed data for this section

provides for two records per page organized by Program Identification

Number. The phrase "Not Reported" is used to illustrate data types that

are not known at this time. For data types with more than one possible

description, an "X" is used to designate correct choices.
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USER'S GUIDE

The descriptions supplied below refer to the 
types of data included

in each program/contract record comprising 
the detailed section.

Program ID Number:

Indicates the reference number assigned to the 
contract.

Procuring Agency:

Indicates the agency that awarded the contract.

Using Command:

Indicates the command wherein the equipment will 
be deployed.

Desjign Year:

Indicates the year the equipment was designed.

Procurement Level:

Lists the appropriate level of the equipment hardware delivered

under the contract. The levels considered are:

System

Subsystem

Set

Group

Unit
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Application:

The type of operational application environment. The applications
considered are:

Space

Aircraft

Ground

Shipboard

Various

Mission Length:

The normal equipment operational mission length. The mission
lengths considered are:

Continuous

' Than 8 Hours: Greater than eight hours
Between 1 & 8 Hours: Between one and eight hours
< Than I Hour: Less than one hour

Procurement Type:

Lists the principal type of procurement being made. The types
considered are:

Existing Design

Modified Design

New Design

Equipment Maintenance
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Procurement Approach:

Indicates the approach used in procuring the equipment. The

approaches include:

Low Bidder

Minimum LCC: Minimum Total Life Cycle Cost

Minimum Support

Technical Consideration

Sole Source

Contract Type:

Lists the basic financial structure of the contract. The

structures considered are:

Design to Cost

Warranty

Cost Plus Fixed Fee

Cost Plus Incentive: Cost Plus Incentive Fee

Firm Fixed Price

Fixed Price Plus Incentive Fee

Off the Shelf

Financial Posture:

Lists the financial posture for the equipment. The areas

considered are:

Incentive Award

Reliability Effort is >5% of Total Budget

Reliability Effort is <5% of Total Budget

Not Determined
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Design Reviews:

Lists the frequency and formality of required design reviews. The

types considered are:

>=2 Formal: 2 or more formal design review required

1 Formal: One formal design review required

Informal: Informal design review required

No Requirement

Demonstration:

Indicates the demonstration requirements. The requirements

considered are:

MIL-STD-781: Formal demonstration test requirements in

accordance with MIL-STD-781. Also includes the applicable

test plan and level

Not MIL-STD-781: Other demonstration test requirements

No Requirement

Analysis/Prediction:

Indicates the analysis performed. The types of analyses considered

are:

MIL-STD-756: Analysis and prediction per MIL-STD-756/Parts

Stress Analysis

Not MIL-STD-756: Analysis and prediction based upon

documentation other than MIL-STD-756/Parts Count
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Informal: Informal analysis and prediction based upon

similarity or function. Limited documentation requirements

No Requirement: No analysis or prediction required

Numerics:

Indicates the applicability of the numerics. The levels considered

are:

Contractual Rel.: Contractual Reliability

Reliability: Reliability stated as design goal only

No Requirement: No reliability required

Program Elements:

Identifies each required specification, its applicable revision

letter, and the extent to which it is specified. The

specifications considered are:

MIL-STD-756

MIL-STD-781

MIL-STD-785

MIL-HDBK-217

RADC Notebook: RADC Notebook, Volume II

The applicable compliance codes considered are:

Contract: Full contract compliance required to each and every

detail of the document

Limited: Specific deviations from the document are stated and

allowed

Guide: Specific compliance is not required; however, actions

are to be patterned after the document
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Design Analysis:

Indicates all of the applicable types of design analyses

specifically required by the contract. The analyses considered are:

FMEA/FMECA

Fault Tree: Fault Tree Analysis

Worst Case: Worst-Case Electrical Design Analysis

Other

Development Tests:

Indicates all of the tests required during the development phase.

The tests considered are:

Design Qualification: Design Qualification Test

Env. Qualification: Environmental Qualification Test

Growth Tests: Reliability Growth Tests

Competitive Fly Off

Production Inspection:

Indicates all contractually specified inspection methodologies.

The methodologies considered are:

Sampling: Sample Incoming Inspection

100% Acceptance: 100 Percent Acceptance Test

Process Screening: Process Screening

MIL-STD-781 Verify: Reliability Verification Per MIL-STD-781

Equipment ID Numbers:

Indicates the number of each equipment corresponding to this

contract.
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PROGRAM CHARACTERIZATION

---------------------------------- =====--------- ---------
PROGRAM ID. NUMBER 1 2
PROCURING AGENCY
USING COMMAND TAC/SAC
DESIGN YEAR 69 71
PROCUREMENT LEVEL System Set
APPLICATION Aircraft Ground
MISSION LENGTH Between 1 & 8 Hr Between 1 & 8 Hr
PROCUREMENT TYPE New Design New Design
PROCUREMENT APPROACH Not Reported Low Bidder
CONTRACT TYPE Not Reported Fixed Price
FINANCIAL POSTURE Not Reported Incentive Award
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 3 Level C
ANALYSIS/PREDICTION MIL-STD-756 Not Reported
NUMERICS Reliability Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract
MIL-STD-781 Contract Rev B
MIL-STD-785
MIL-HDBK-217 Contract Rev A
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION
GROWTH TESTS X
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING I
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY X

EQUIPMENT ID. NUMBERS 282-289 229
391-394
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 3 4
PROCURING AGENCY USAF ELCOMUSING COMMAND RADC/IS SCA
DESIGN YEAR 76
PROCUREMENT LEVEL Set Unit
APPLICATION Ground Ground
MISSION LENGTH Continuous ContinuousPROCUREMENT TYPE Equip Maintenance Not ReportedPROCUREMENT APPROACH Not Reported Not ReportedCONTRACT TYPE Off The Shelf Not ReportedFINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not ReportedDEMONSTRATION No Requirement MIL-STD-781

Plan 8 Level AANALYSIS/PREDICTION No Requirement MIL-STD-756NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Rev A
MIL-STD-781
MIL-STD-785
MIL-HDBK-217 Limited Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 303-309 246
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 5 6
PROCURING AGENCY ESD
USING COMMAND
DESIGN YEAR 73 73
PROCUREMENT LEVEL System Set
APPLICATION Ground Aircraft
MISSION LENGTH Continuous Between 1 & 8 Hr
PROCUREMENT TYPE New Design New Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Cost Plus Incentive
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW >=2 Formal >=2 Formal
DEMONSTRATION Not Reported MIL-STD-781

Plan 2 Level F
ANALYSIS/PREDICTION MIL-STD-756 MIL-STD-756
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Contract Rev B
MIL-STD-785 Contract Guide Rev A
MIL-HDBK-217
RADC NOTEBOOK Contract Limited

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL x
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION X
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 1- 2 228
4- 24 234-243

357 258
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EERD-2 EQUIPMENT RELIABILITY

-----------------------------------------------------------
PROGRAM ID. NUMBER 78
PROCURING AGENCY AFSC
USING COMMAND MAC
DESIGN YEAR 75 75
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Ground
MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Equip Maintenance Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Warranty Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 3 Level F Plan 8 L iel E
ANALYSIS/PREDICTION MIL-STD-756 MIL-STD-756
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Rev A
MIL-STD-781 Contract Rev B Contract Rev B
MIL-STD-785
MIL-HDBK-217 Guide Rev B
RADC NOTEBOOK Contract Guide

DESIGN ANALYSIS
FMEA/PMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION X
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 25- 28 231-233
245
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 9 10
PROCURING AGENCY RADC
USING COMMAND ADCOM
DESIGN YEAR 76 70
PROCUREMENT LEVEL System Set
APPLICATION Ground Ground
MISSION LENGTH Continuous Not Reported
PROCUREMENT TYPE NOW Design New Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW >=2 Formal >=2 Formal
DEMONSTRATION Not MIL-STD-781 Not Reported

ANALYSIS/PREDICTION MIL-STD-756 MIL-STD-756
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Rev A Contract Rev A
MIL-STD-781 Limited Rev B Contract Rev B
MIL-STD-785 Limited Rev A
MIL-HDBK-217 Limited Rev B
RADC NOTEBOOK Contract

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION X
GROWTH TESTS
COMPETITIVE FLY OFF

J
PRODUCTION INSPECTION

SAMPLING
100% ACCEPTANCE x
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 247 277
249

251-257
259-262
264-266

------------ ------ --------------- --------
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 11 12
PROCURING AGENCY RADC RADC
USING COMMAND
DESIGN YEAR 71 70
PROCUREMENT LEVEL set Set
APPLICATION Ground Ground
MISSION LENGTH Continuous > Than 8 Hours
PROCUREMENT TYPE Not Reported Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported >=2 Formal
DEMONSTRATION Not Reported Not Reported

ANALYSIS/PREDICTION Not Reported MIL-STD-756
NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Rev A
MIL-STD-781 Contract Rev A Contract Rev B
MIL-STD-785
MIL-HDBK-217 Contract Rev B
RADC NOTEBOOK Guide

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 29 280
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 13 14
PROCURING AGENCY RADC USA?
USING COMMAND TAC
DESIGN YEAR 76 70
PROCUREMENT LEVEL Set System
APPLICATION Ground Aircraft
MISSION LENGTH Continuous Not Reported
PROCUREMENT TYPE Modified Design New Design
PROCUREMENT APPROACH Not Reported Tech. Consideration
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW >=2 Formal >=2 Formal
DEMONSTRATION MIL-STD-781 Not Reported

Plan 4 Level A
ANALYSIS/PREDICTION MIL-STD-756 Informal
NUMERICS Contractual Rel. Contractual Rol.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Guide
MIL-STD-781 Contract Rev B Contract Rev B
MIL-STD-785 Contract
MIL-HDBK-217 Contract Rev B Guide
RADC NOTEBOOK Guide

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL X
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X X
ENV. QUALIFICATION X
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-782 VERIFY

EQUIPMENT ID. NUMBERS 263 30- 46
84-148

150
216-221

315
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 15 16
PROCURING AGENCY USAF USAF
USING COMMAND TAC TAC
DESIGN YEAR 72 72
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Not Reported Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 3 Level F
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-7s1 Limited Rev B
MIL-STD-785 Limited Rev A
MIL-HDBK-217 Limited Rev A
RADC NOTEBOOK Limited

DESIGN ANALYSIS
FMEA/FMZECA
FAULT TREE
WORST CASE
THERMAL X
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-7S VERIFY

EQUIPMENT ID. NUMBERS 62 48
66 51- 52

68- 69 54
71 56

58
60
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 17 is
PROCURING AGENCY ASD
USING COMMAND VARIOUS
DESIGN YEAR 72 72
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Not Reported Between 1 & 8 Hr
PROCUREMENT TYPE Not Reported New Design
PROCUREMENT APPROACH Not Reported Minimum LCC
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 26 Level E
ANALYSIS/PREDICTION Not Reported MIL-STD-756
NUMERICS Not Reported Contractual Rol.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B
MIL-STD-785
MIL-HDBK-217 Guide Rev B
RADC NOTEBOOK Contract

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION X
GROWTH TESTS X
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 290-300 151-154
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 19 20
PROCURING AGENCY ASD ASD
USING COMMAND VARIOUS VARIOUS
DESIGN YEAR 72 72
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Between 1 & 8 Hr Between 1 & 8 Hr
PROCUREMENT TYPE New Design New Design
PROCUREMENT APPROACH Minimum LCC Minimum LCC
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 26 Level E Plan 26 Level E
ANALYSIS/PREDICTION MIL-STD-756 MIL-STD-756
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-BTD-756
MIL-STD-781 Contract Rev B
MIL-STD-785
MIL-KDBK-217
RADC NOTEBOOK Contract

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X X
ENV. QUALIFICATION X X
GROWTH TESTS x X
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 159 155-158
161
166
168
172

------------------- ---------
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 21 22PROCURING AGENCY USAF ASDUSING COMMAND TAC VARIOUSDESIGN YEAR 73 72PROCUREMENT LEVEL System SetAPPLICATION Aircraft AircraftMISSION LENGTH Between 1 & 8 Hr Between I & 8 HrPROCUREMENT TYPE New Design New DesignPROCUREMENT APPROACH Not Reported Minimum LCCCONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not ReportedDESIGN REVIEW Not Reported Not ReportedDEMONSTRATION Not Reported Not Reported

ANALYSIS/PREDICTION Not Reported MIL-STD-756NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 

Contract
MIL-STD-785
MIL-HDBK-217
RADC NOTEBOOK 

Contract

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION 

XENV. QUALIFICATION 
XGROWTH TESTS 
x

COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 222-227 160
271-276 162-165

301 167
340 169-171

343-345 173-175
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 23 
24PROCURING AGENCY AFLC 
AFLCUSING COMMANDDESIGN YEAR 

74 
74PROCUREMENT LEVEL Unit 74APPLICATION 
Aircraft

MPIION NTAiratUnit

MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Not Reported Not ReportedPROCUREMENT APPROACH Not Reported Not ReportedCONTRACT TYPE Not Reported Not ReportedFINANCIAL POSTURE Not Reported Not ReportedDESIGN REVIEW 

Not Reported Not ReportedDEMONSTRATION 
MIL-STD-781 

MIL-STD-781
Plan 29 Level E Plan 29 Level E

ANALYSIS/PREDICTION 
Not Reported Not ReportedNUMERICS 
Contractual Rel. Contractual Rel.

PROGRAMING ELEMENTS
MIL-STD-756MIL-STD-781 

Contract Rev B Contract Rev BMIL-STD-7 85
MIL-HDBK-217
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL

OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY x

EQUIPMENT ID. NUMBERS 176-186 
187-194

-
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PROGRAM CHARACTERIZATION

-----------------------------------------------------
PROGRAM ID. NUMBER 25 26
PROCURING AGENCY AFLC AFLC
USING COMMAND
DESIGN YEAR 76 74
PROCUREMENT LEVEL Unit Unit
APPLICATION Aircraft Aircraft
MISSION LENGTH Between 8. & S Hr Between 1 & 8 Hr
PROCUREMENT TYPE Not Reported Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 29 Level E Plan 29 Level E
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B Contract Rev B
MIL-STD-785
MIL-HDBK-217
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 195 196
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 27 28
PROCURING AGENCY USAF
USING COMMAND AFSC/ASD
DESIGN YEAR 76 73
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Ground
MISSION LENGTH > Than 8 Hours Continuous
PROCUREMENT TYPE New Design Not Reported
PROCUREMENT APPROACH Tech. Consideration Not Reported
CONTRACT TYPE Warranty Not Reported
FINANCIAL POSTURE Incentive Award Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 25 Level A
ANALYSIS/PREDICTION MIL-STD-756 Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B
MIL-STD-785
MIL-HDBK-217 Contract Rev B Contract Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/TMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF X

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 269-270 197-199
278-279
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 29 32
PROCURING AGENCY FAA NAVAR
USING COMMAND ADC NAVSYSCM
DESIGN YEAR 67 70
PROCUREMENT LEVEL Set Unit
APPLICATION Ground Aircraft
MISSION LENGTH Continuous < Than 1 Hour
PROCUREMENT TYPE Not Reported Existing Design
PROCUREMENT APPROACH Not Reported Sole Source
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Reliability Effort
DESIGN REVIEW Not Reported No Requirement
DEMONSTRATION MIL-STD-781 MIL-STD-761

Plan 5 Level Plan 0 Level
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Guide
MIL-STD-781 Limited Rev B
MIL-STD-785 Contract Guide
MIL-HDBK-217 Guide Rev B
RADC NOTEBOOK Contract

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 230 268
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 34 35
PROCURING AGENCY NAVY NAVY
USING COMMAND NAVAIR NAVAIR
DESIGN YEAR 68 68
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Existing Design Existing Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 0 Level Plan 0 Level
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B Contract Rev B
MIL-STD-785
MIL-HDBK-217
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY X

EQUIPMENT ID. NUMBERS 200 201
202 203
204 205
206 207
208 209
210 211
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 36 37
PROCURING AGENCY NAVAR
USING COMMAND NAVSYSCM NAVAIR
DESIGN YEAR 70 76
PROCUREMENT LEVEL Unit System
APPLICATION Aircraft Aircraft
MISSION LENGTH Not Reported Continuous
PROCUREMENT TYPE Existing Design New Design
PROCUREMENT APPROACH Sole Source Not Reported
CONTRACT TYPE Cost Plus Incentive Not Reported
FINANCIAL POSTURE Reliability Effort Not Reported
DESIGN REVIEW No Requirement Not Reported
DEMONSTRATION Not MIL-STD-781 MIL-STD-781

Plan 0 Level
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Not Reported

PROGRAMMING ELEMENTS
MIL-STD-756 Guide Guide
MIL-STD-781 Limited Rev B Guide Rev B
MIL-STD-785 Guide Guide Rev B
MIL-HDBK-217 Guide Rev B Guide Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING x
100% ACCEPTANCE X
PROCESS SCREENING X
MIL-STD-781 VERIFY X

EQUIPMENT ID. NUMBERS 281 267
346-351

---- ---- ------ -----------------
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 38 39
PROCURING AGENCY NAVY NAVY
USING COMMAND NAVELEX NAVSEA
DESIGN YEAR 72 72
PROCUREMENT LEVEL Set set
APPLICATION Various Shipboard
MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Not Reported Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 0 Level
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B
MIL-STD-785
MIL-HDBK-217 Contract Rev A
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FNECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 302 212-215
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 40 41
PROCURING AGENCY
USING COMMAND
DESIGN YEAR 73 76
PROCUREMENT LEVEL Set Set
APPLICATION Shipboard Aircraft
MISSION LENGTH Not Reported Not Reported
PROCUREMENT TYPE Now Design Not Reported
PROCUREMENT APPROACH Tech. Consideration Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported Not Reported

ANALYSIS/PREDICTION MIL-STD-756 Not Reported
NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-7S6 Contract Rev A
MIL-STD-781
MIL-STD-78S5
MIL-HDBK-217
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 244 312-314
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EERD-2 EQUIPMENT RELIABILITY

--- --- ---------------------------------------------------------------PROGRAM ID. NUMBER 42 43PROCURING AGENCY 
USAFUSING COMMAND 
TACDESIGN YEAR 70 77PROCUREMENT LEVEL System Unit

APPLICATION Aircraft AircraftMISSION LENGTH Not Reported Between 1 & 8 HrPROCUREMENT TYPE Modified Design New DesignPROCURMENT APPROACH Not Reported Low BidderCONTRACT TYPE Not Reported WarrantyFINANCIAL POSTURE Not Reported Not ReportedDESIGN REVIEW Not Reported Not ReportedDEMONSTRATION Not Reported MIL-STD-781

Plan 0 LevelANALYSIS/PREDICTION 
Not Reported InformalNUMERICS 
Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 

Guide Rev BMIL-STD-785
MIL-HDBK-217 contract Rev B Guide Rev BRADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 337-339 316-326
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 44 45
PROCURING AGENCY ASD AJSC
USING COMMAND TAC MAC
DESIGN YEAR 75 75
PROCUREMENT LEVEL System Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Between 1 & 8 Hr Not Reported
PROCUREMENT TYPE Now Design Modified Design
PROCUREMENT APPROACH Not Reported Tech. Consideration
CONTRACT TYPE Not Reported Warranty
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported 1 Formal
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 0 Level Plan 3 Level E
ANALYSIS/PREDICTION MIL-STD-756 MIL-STD-756
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract
MIL-STD-781 Contract Rev B Contract Rev B
MIL-STD-785 Contract
MIL-HDBK-217 Contract Rev B Contract Rev B
RADC NOTEBOOK Guide

DESIGN ANALYSIS
FMEA/FMECA X X
FAULT TREE
WORST CASE
THERMAL X
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE

PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 341-342 327-330
352-356
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 46 47
PROCURING AGENCY 0
USING COMMAND 0 NAVSEA
DESIGN YEAR 80 76
PROCUREMENT LEVEL Set Set
APPLICATION Ground Shipboard
MISSION LENGTH Between 1 & 8 Hr Not Reported
PROCUREMENT TYPE New Design Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Off The Shelf Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW No Requirement Not Reported
DEMONSTRATION No Requirement MIL-STD-781

Plan 3 Level A
ANALYSIS/PREDICTION No Requirement MIL-STD-756
NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Contract Rev B
MIL-STD-785 Contract Rev A
MIL-HDBK-217 Contract Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION
GROWTH TESTS X
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 331-333 334
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 48 49
PROCURING AGENCY NAVY
USING COMMAND NAVSEA NAVELEX
DESIGN YEAR 76 74
PROCUREMENT LEVEL set set
APPLICATION Shipboard Shipboard
MISSION LENGTH Not Reported Continuous
PROCUREMENT TYPE Modified Design NOW Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 Not Reported

Plan 3 Level A
ANALYSIS/PREDICTION MIL-STD-756 Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756 Contract Rev A
MIL-STD-781 Contract Rev B
MIL-STD-785 Contract Rev A
MIL-HDBK-217 Contract Rev C Contract Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA X
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION X
ENV. QUALIFICATION
GROWTH TESTS X
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 335 336
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 50 51
PROCURING AGENCY
USING COMMAND
DESIGN YEAR 73 67
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Between 1 & 8 Hr Detween 1 & 8 Hri PROCUREMENT TYPE New Design Modified Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 26 Level B Plan 0 Level A
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-7S6
MIL-STD-781 Contract Rev B Limited Rev A
MIL-STD-785
MIL-RDBK-217 Limited Rev A
RADC NOTEBOOK

DESIGN ANALYSIS
PMEA/PMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 378 379
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 52 53
PROCURING AGENCY
USING COMMAND
DESIGN YEAR 75 75
PROCUREMENT LEVEL Set Set
APPLICATION Ground Aircraft
MISSION LENGTH > Than 8 Hours Between 1 & 8 Hr
PROCUREMENT TYPE Modified Design Modified Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported Not Reported

ANALYSIS/PREDICTION Not Reported Not MIL-STD-756
NUMERICS Contractual Rel. Reliability

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781
MIL-STD-785
MIL-HDBK-217
RADC NOTEBOOK Limited Limited

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 358-377 395-406

------------
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EERD-2 EQUIPMENT RELIABILITY

---------------------------------------- -------- ------- -------PROGRAM ID. NUMBER 54 55
PROCURING AGENCY
USING COMMAND
DESIGN YEAR 74 79
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH o Between 1 & a Hr Between 1 & 8 Hr
PROCUREMENT TYPE New Design New Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Cost Plus Incentive Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION MIL-STD-781 MIL-STD-781

Plan 21 Level B Plan 14 Level C
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781 Limited Rev B Limited Rev C
MIL-STD-785
MIL-HDBK-217
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 390 385
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PROGRAM CHARACTERIZATION

PROGRAM ID. NUMBER 57 58
PROCURING AGENCY
USING COMMAND
DESIGN YEAR 79 67
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Not Reported Between I & 8 Hr
PROCUREMENT TYPE New Design Not Reported
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported Not Reported

ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Contractual Rel. Reliability

PROGRAMMING ELEMENTS
MIL-STD-7S6
MIL-STD-781
MIL-STD-785
MIL-HDBK-217 Limited Rev C
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMECA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION

SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 380-383 384
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EERD-2 EQUIPMENT RELIABILITY

PROGRAM ID. NUMBER 59 60
PROCURING AGENCY AFSC
USING COMMAND TAC
DESIGN YEAR 79 75
PROCUREMENT LEVEL Set Set
APPLICATION Aircraft Aircraft
MISSION LENGTH Between 1 & 8 Hr Between 1 & 8 Hr
PROCUREMENT TYPE Not Reported New Design
PROCUREMENT APPROACH Not Reported Not Reported
CONTRACT TYPE Not Reported Not Reported
FINANCIAL POSTURE Not Reported Not Reported
DESIGN REVIEW Not Reported Not Reported
DEMONSTRATION Not Reported MIL-STD-781

Plan 3 Level F
ANALYSIS/PREDICTION Not Reported Not Reported
NUMERICS Not Reported Contractual Rel.

PROGRAMMING ELEMENTS
MIL-STD-756
MIL-STD-781
MIL-STD-785
XIL-HDDK-217 Contract Rev B Contract Rev B
RADC NOTEBOOK

DESIGN ANALYSIS
FMEA/FMZCA
FAULT TREE
WORST CASE
THERMAL
OTHER

DEVELOPMENT TESTS
DESIGN QUALIFICATION
ENV. QUALIFICATION
GROWTH TESTS
COMPETITIVE FLY OFF

PRODUCTION INSPECTION
SAMPLING
100% ACCEPTANCE
PROCESS SCREENING
MIL-STD-781 VERIFY

EQUIPMENT ID. NUMBERS 386-389 72- 73
75- 83
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ADDITIONAL RAC SERVICES
Search Services

Retrospective Searches are conducted at a flat fee of $200 per search. If no refer-
ences are identified, a $50 service charge will be made in lieu of the above. For
best results, please call or write for assistance in formulating your search question.
An extra charge, based on engineering time and costs, will be made for evaluating,
extracting or summarizing information from the cited references.

Consulting Services

Consulting Service fees are determined by the costs incurred in the conduct of the
designed work, including staff time and overhead, materials and other expenses.
Work will be initiated upon receipt of a signed purchase order. We will be pleased
to prepare firm cost proposals.

Full Service Participating Plan

The Plan may be opened in two ways:

* Pre-deposit of a minimum amount of $500 U.S., $575 non-U.S., the
maximum to be determined by the requestor

* A purchase order for not less than the above amounts with a "not-to-
exceed" amount indicated. IITRI/RAC will bill for services and
publications on a quarterly basis.

Services provided to a participating member are:

* Automatic receipt of one (1) copy of each RAC publication issued
during the participation period

" Availability of additional copies of each of the above publications
(except video tapes) at Z0% off list price

" Discount on registration fees for RAC-sponsored training courses,
seminars, workshops, etc.

In addition, the participating member may access RAC resources as needed with-
out issuing purchase orders. RAC will maintain the account record of funds
expended and furnish an account statement every 6 months or at the customer's
request.

Blanket Purchase Order

The Blanket Purchase Order option enables you to write a single Purchase Order
for a stipulated maximum dollar amount (depending on your needs) and active time
duration (a one-year period is suggested), but you pay only for services rendered or
documents purchased.

Military Agencies: Blanket Purchase Agreement, DD Form 1155, may be useful for
ordering RAC reports and/or services. Please stipulate maximum dollar amount
authorized and cutoff date on your order. Also specify services (e.g., publications,
search services, etc.) to be provided. Identify vendor as IT Research Institute
(Reliability Analysis Center).

Ordering Information

Place orders or obtain additional information directly from the Reliability Analysis
Center. Clearly specify the publications and services desired. Except for blanket
purchase orders, prepayment is required. All foreign orders must be accompanied
by a check drawn on a U.S. bank. Please make checks payable to IITRI/RAC.
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SERVICE FEE SCHEDULE AND ORDERING INFORMATION
May 1986

May 986Price Per Copy

Component Reliability Databooks Domestic Foreign

MDR-14 Hybrid Circuit Data-1980 $60.00 $70.000
MDR-15 Digital Evaluation and Generic Failure 60.00 70.00**

Analysis Data - Vols. I and 11-1980
MDR-18 Memory/LSI Data-1982 Complete Set: $310 60.00 70.00**
MDR-19 Digital SSI/MSI Data-1984 ($360 non-U.S.) 60.00 70.00**
MDR-20 Linear/Interface Data-1984 60.00 70.00*
DSR-3 Transistor/Diode Data-1980 60.00 70.00*5

NPRD-3 Nonelectronic Parts Reliability Data-1985
Printed Copy 80.00 90.00*
Floppy Disk Copy (IBM Compatible) 1Z5.00 135.00*

VZAP-I Electrostatic Discharge Susceptibility Data-1983 95.00 I05.00**

MDR-ZI Trend Analysis Databook-1985 Set: $ZOO 95.00 105.00**

MDR-ZIA Field Experience Databook-1985 (320 non-U.S.) l-5.00 135.00**

Equipment Databooks

I EERD-Z Electronic Equipment Reliability Data-1986 80.00 90.00**
EEMD-1 Electronic Equipment Maintainability Data-1980 60.00 70.00*

Handboolk

RDH-376 Reliability Design Handbook-1976 36.00 46.00**
MFAT-l Microelectronics Failure Analysis Techniques 1Z5.00 135.00"**

Procedural Guide-1981
NPS-I Analysis Techniques For Mechanical Reliability-1985 56.00 66.00*

State-of-the-Art Reports

SOAR-I ESD Protective Materials and Equipment: A Critical Review 36.00 46.00*
) SOAR-Z Practical Statistical Analysis for the Reliability Engineer 36.00 46.00*

SOAR-3 IC Quality Grades: Impact on System Reliability and 46.00 56.00*
Life Cycle Costs

SOAR-4 Confidence Bounds for System Reliability 46.00 56.00*
) SOAR-5 Surface Mount Technology: A Reliability Review 56.00 66.00

*For air mail shipment to points outside North and Central America, add $10.00 per item
**For air mail shipment to points outside North and Central America, add $1LOO per item
**For air mail shipment to points outside North and Central America, add $35.00 per item

(ORDER FORM AND ADDITIONAL DATABOOKS ON THE FOLLWING PAGE)

METHODS OF PAYMENT

RAC Full Service Pla

The Full Service Plan option enables you to either predeposit a minimum of $500 U.S. ($575 non-U.S.) or write a
single Purchase Order for a stipulated maximum dollar amount (depending on your needs) and active time
duration and RAC will bill for services and publications on a quarterly basis.

Military Amcsm Blanket Purchase Agreement, DD Form IISS, may be used for ordering RAC reports and/or
services. Please stipulate maximum dollar amount authorized and cutoff date on your order. Also specify ser-
vices (i.e., publications, search services, etc.) to be provided. Identify vendor as lt Research Institute,
Reliability Aasalw Center.

Ordering kfermation

Place orders or obtain additional information directly from the Reliability Analysis Center. Clearly specify the
publications and services desired. No discounts other than those explicitly described herein are allowed.

Except for Full Service Plan and DDII55 orders, prepayment is required. All foreign orders must be

accompanied by check drawn on a U.S. bank. Please make checks payable to, rRI/RAC.
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Technical Reliability Studies

() TRS-1 Microcircuit Screening Effectiveness 36.00 46.000
() TRS-2 Search and Retrieval Index to IRPS Proceedings-1968 to 1978 Z4.00 34.00*
() TRS-ZA Search and Retrieval Index to IRPS Proceedings-1979 to 1984 24.00 34.00 *
( TRS-3A EOS/ESD Technology Abstracts 36.00 46.00*
() TRS-4 Search and Retrieval Index to EOS/ESD Proceedings-1979 to 1984 36.00 46.00*

Electrical Overstress/Electrostatic Discharge Symposium Proceedings

) EOS-I 1979 Proceedings 24.00 34.00*
) EOS-2 1980 Proceedings Complete Set of Past Proceedings: $105 24.00 34.00*
) EOS-3 1981 Proceedings (145 non-U.S.) 24.00 34.00*

EOS-4 1982 Proceedings 24.00 34.00*
) EOS-S 1983 Proceedings 24.00 34.00*

) EOS-6 1984 Proceedings 24.00 34.00*
) EOS-7 1985 Proceeding 24.00 34.00*

VDEO TAPE - l maards of Static Electricity" s * *

3/4" V-matic

( ) I/Z VHS Twenty-six minutes in length 105.00 115.00"*
() Beta I or 1

*For air mal shipment to points outside North and Central America, add $10.00 per item
**For air mail shipment to points outside North and Central America, add $1S.00 per item
* *For air mall shipment to points outside North and Central America, add $3S.00 per item

Quantity Purchase Discounts - Discounts (on multiple copies of a single title ordered at one time shipped to

a single address) are:

S "'VIDO TAPES not included

Quantity Discount Quantity Dia t

1-2 list 10-19 30% off list
3-6 15% off list 20-49 40% off list
7-9 20% off list 50-99 50% off lit

100 or more negotiable

ORDER FORM Please send me the documents checked above.

Enclosed find $ Name/Title

Send order and check to: Organization

Reliah/lity Amnalis Center Address
RADC/U.AC
Dept A City/State Zip -
OGrfie AYR, NY 13441

Phone: 315/330-4151 Autovon: 587-4151

Pspe mqt of arserm is requied. Please make checks payable to UTRX/RAC. Foreign orders must be
accompanied by check drawn on a U.S. bank.

The RelIMbilfty Analysis Center i a DoD h,'rmation Anmuyest C~nte, aperted by
UT Rmwch Imtit;ate, ChLoqo, IL
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